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"^ DPU card with error-correcting 
memory and controller cards 


68000-Powered for tomorrow 


Once again you get a big stride forward with Cromemco. 

This time it's our new DPU Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 


Compares with mainframes 
. With the new DPU you get the almost unbelievably 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space. 
In other words with the System One/DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas. 


| 8-Вїї and 68000 software 

The dual part of the DPU refers to its on-board Z-80A 
processor. With this you have access to existing CP/M’ 
software. 


But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C. 

Beyond all this there’s a version for the 68000 of our 
widely admired CROMIXT Operating System. It’s like 
UNIX t but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto- 
matically controlled. 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil- 
ity, and multi-processor capability using our I/O processor 
card. 


| 


System One CS-1H 


Highly expandable 

With the System One/DPU combination, you get 
tremendous expandability. Right now you can have up to 2 
MB of RAM storage. You get this with our new Memory 
Storage cards and our Memory Controller. The Controller 
fully supports the 16 MB storage space of the 68000, allow- 
ing you vast future expansion capability. 

Further, the memory has built-in error detection and 
correction, a feature normally found only in much more 
costly systems. 

Present customers can field-upgrade their Cromemco 
systems to use the DPU and still be able to run their present 
software using the Z-80A on the DPU. It’s one more 
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instance of Cromemco’s policy of providing obsolescence 
insurance for Cromemco users. 
Low priced 

With all this performance you might not be ready for the 
low price we’re talking about. With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to beat. 

So contact your rep now. He'll fill you in on the many 
more features that this outstanding and powerful machine 


offers. 


'CP/M is a trademark of Digital Research 
TCROMIX is a trademark of Cromemco, Inc. 
1UNIX is a trademark of Bell Telephone Laboratories 
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um PROCESSING AND 


NTELLIGENT 1/O 


The ж, of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a Satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent М/О. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5’ 
and 8” floppy disk drives (up to 1.2 
megabytes). Or select our WD! interface 
to operate our 11-megabyte hard disk 
drives. 


POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There’s much more yet you can do 
with our cards. And, of course, there’s an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


apability can do for you 


with languages like FORTRAN, С, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here. 


NOW AT HALL-MARK 
AND KIERULFF 
For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 

* PROCESSORS — 4 MHz 2-В0 A CPU, single card 
computer, 1/O processor * MEMORY — upto 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS® with PROM 
programming capability • HIGH RESOLUTION 
COLOR GRAPHICS — our SDI offers up to 754 x 
482 pixel resolution. • GENERAL PURPOSE IN- 
TERFACES—QUA DART four-channel serial com- 
munications, TU-ART two-channel parallel and 
two-channel serial, BPIO 8-port parallel, 4PIO 
4-port isolated parallel, О + 7A 7-channel D/A and 
AID converter, printer interface, floppy disk con- 
troller with RS-232 interface and system 
diagnostics, wire-wrap and extender cardsfor your 
development work. 
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Features 


29 Beyond the Peaks of Vislcalc by Jack 
Bishop / Three new software packages help fiscal 
planners study large, complex financial models. 


40 Build the Microvox Text-to-Speech 
Synthesizer, Part 2: Software by Steve 
Ciarcia / Rules for conversion of plain English 
text to phonemes govern the operation of this 
SC-O1A-based device. 


68 What Makes Business Programming 
Hard? by James L. Woodward! A banker/ 
programmer describes some of the pitfalls in writing 
software that handles “routine” business tasks. 


80 Adapting Microcomputers to W/all Street 
by Robert Franz / Microcomputers are fast becoming 
crucial tools for financial managers. 


96 Putting Real-Worid Interfaces to Work, 
Part 1: Monitoring Physical Quantities with the 
TRS-80 by William Barden Jr. / A summary of 
techniques for interfacing the TRS-80 to the ‘‘real- 
world” and a look at some of the transducers that 
provide practical applications. 


128 The State of industrial Robotics by J. 
Michael Callahan / Industrial robots are playing an 
increasingly important role in manufacturing. Here 
we look at some of the fundamentals of robot 
design and describe some robot subsystems. 


146 Marketplace by Robert Dickinson / You can 
become an entrepreneur and pit your company 
against the competition in this two-player 
telecomputing game for the TRS-80 Model Ill. It’s the 
sixth-place winner in the BYTE Game Contest. 


176 Ringquest by Gordon Mills / You'll need to 
muster up more than the usual amount of game 
Strategy for this adventure that sometimes penalizes 
the aggressive player. It captured fifth place in the 
BYTE Game Contest. 


210 The Case of the Purloined Object Code: 
Can it Be Solved? Part 2: Approaches to 
Software Protection by Richard Н. Stern / An 
expert on software-protection law tackles the 
tough issues. 


254 User's Column: A BASIC and Pascal 
Benchmark, Elegance, Apologies, and FORTH by 
Jerry Pournelle / A microcomputer user assesses the 
speed and convenience of some languages currently 
available, 
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291 An Introduction to the Human 
Applications Standard Computer Interface, Part 
1: Theory and Principles by Chris Rutkowski / Six 
years’ effort has already gone into developing an 
interface design that promises to make computing 
power more accessible to the general consumer. 


315 The Personal Computer as an Interface 
to a Corporate Management Information 
System by N. R. McBurney 1 / Designing an 
intelligent terminal program for the Apple ll Plus. 


360 sottware Arts' TK Solver by Gregg 
Williams / Software Arts' new "toolkit" equation 
solver is like an electronic calculator for algebra. 


380 Naming Your Software by Stephen A. 
Becker / Registered trademarks provide the best 
protection for your software creations. 


406 Program Your Own Text Editor, Part 2: 
Install the Video-Display-Oriented Text Editor 
on Your System by Richard Fobes / A listing of the 
text editor's source code with numerous comments 
concludes this two-part article. 


Reviews 


224 Radio Shack Compiler BASIC by Rowland Archer 
392 Wyse Technology's WY-100 Terminal by Mark Haas 
400 Edu-Ware’s Statistics 3.0 by Brownlee Elliott 

447 Systems Plus: FMS-BO by Jack L. Abbot 


Nucleus 


Editorial: Some Answers to Frequently Asked 
Questions 

18 Letters 

386, 454, 468 BYTE's Bits 

Programming Quickies: Generating Mohr's Circle 
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and Office Companion 
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In This Issue 

According to a survey conducted by the Eastern Management Group, of the 
1,400,000 personal computers installed by the United States by the end of 
1981, 64 percent were operating in businesses. However, even with 900,000 
personal computers in U.S. business establishments, only | out of every 61 
-white-collar workers is equipped with his own machine. Obviously, the 
market for personal computers within the business world is just getting off the 
ground, But someday, as Robert Tinney’s cover playfully illustrates, microcom- 
puters will very likely become permanent fixtures on Wall Street. Robert Franz 
describes how one brokerage firm has made microcomputers work to its ad- 
| Vantage. James L. Woodward, a Boston banker, discusses some pitfalls of 
business programming in "What Makes Business Programming Hard?” Jack 
Bishop reviews three popular financial-planning systems in "Beyond the 
Peaks of Visicalc."" N. К. McBurney II describes "The Personal Computer as an 
Interface to a Corporate Management information System." Gregg Williams 
looks at Software Arts’ new TK Solver. In "An Introduction to the Human Ap- 
plications Standard Computer Interface" [the first of a two-part article], Chris 
Rutkowski discusses new directions in which the personal computer may be 
heading. Steve Ciarcia concludes his two-part article on the construction of 
the Microvox text-to-speech synthesizer, William 8arden puts real-world inter- 
faces to work, Jerry Pournelle discusses BASIC and Pascal benchmarks, and 

муе continue the countdown on our Game Contest winners. 
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| MicroAngelo;" the single board 
graphics display computer from 
SCION. install MicroAngelo in your 
Multibus or S-100 host and let this 
intelligent display processor bring k 
your screen to life with full graphics К А 
and text. MicroAngelo features 514 = 
by 480 pixel graphics and 40 line by 
85 character text displays. 


Save development time and overhead with 
SCREENWARE™, SCION's high level display firmware 
language. SCREENWARE provides point, vector, region, 
circle, flood, crosshair, light pen interface, tracking 
cross, screen load and dump, split screen, macro, and 
full terminal emulation commands. Use MicroAngelo 
both as your main console and as your application 
software's display screen. 


MicroAngelo's on-board processor frees your host pro- 
cessor and bus to perform other tasks, while on-board 
memory and firmware reduce the size of your applica- 
tion programs. With our direct, easy interface to any 

high level language, you are no more than a simple sub- 
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ADD QUALITY GRAPHICS // 


onc ome grap : 
. displays. / nd combine two or more 
MicroAngelos to create high resolu- 
tion color graphics. 
MicroAngelo is the OEM's choice because 
itis a powerful self- contained graphics display 
computer that is easy to add to your host. A graphics 
display computer that is proven reliable in over 1000 
field installations. A graphics display computer that is so 
affordable you don't have to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


“OEM quantity 25 price for Multibus ог S-100 board. 


SCICIN 


if the image is important. 


12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 
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Circle 134 on inquiry card. 


foot-note, n. 1. anote or 
comment at the end of a 
page, referring toa specific 
part of the text on the page. 
2. an essential program for 
the serious WordStar user. 


FOOTNOTE™ brings full foot- 
noting capabilities їо WordStar™. 


FOOTNOTE automatically num- 
bers both footnotecallsand foot- 
notes, and formats the text, 
placing footnotes on the bottom 
ofthe correct page. At the user's 
option, the footnotes can also be 
removed from the text file to a 
separate note file. 


Footnotes can be entered singly 
or in groups, in the middle or at 
the end of paragraphs, or in a 
completely separate note file. After 
running FOOTNOTE the user can 
re-edit the text, add or delete 
notes, and run FOOTNOTE again 
to re-number and re-format the 
WordStar file. 


The price is $125., and includes 
PAIR, a companion program that 
checks that printer commands 
to underline or setin BOLDFACE 
are properly terminated. FOOT- 
NOTE and PAIR require 48K 
RAM and CP/M 2.x, CP/M-86 or 
IBM PC DOS, and WordStar. 
Formats: 8" SS/SD, 5%" North- 
Star DD, Micropolis Mod ll/Vec- 
tor/MZ, Superbrain 3.0, Apple 11 
with CP/M, 5%” and 8" Xerox 
820, HP-125, HP-87, Televideo, 
IBM PC (specify DOS or CP/M- 
86), IBM DisplayWriter with 
CP/M-86. 


SOF TVAE 


SOF IWATE 
DIGITAL MARKETING 
DIGITAL MARKETING™ 


DIGITAL MARKETING CORPORATION 


2670 CHERRY LANE € WALNUT CREEK 9 CALIFORNIA e 94596 
(415) 938.2880 © Teiex 17-1852 (DIGMKIG WNCK) 


FOOTNOTE and PAIR trademarks of PRO/TEM Software, Inc 
WordSlar Irademark of Micropro Intl 
CP/M and CP/M-86 trademarks of Digital Research 
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Some Answers to 
Frequently Asked 
(Questions 


by Chris Morgan, Editor in Chief 


One thing an editor gets is questions. It's part of the game. Readers and peo- 
ple I meet always have questions about microcomputers and various aspects of 
the microcomputer industry. Some of the questions are easy to answer, others 
are not so easy. This month ['ve taken some of the more frequently asked ques- 
tions and tried to answer them —or sidestep them gingerly, as the case may be. 


What's the Best Computer to Buy? 

Actually, most people who ask this question don't really expect me to name 
a specific brand, and I don't give one. Usually they're looking for general 
guidelines or a friendly push in the right direction. Often they want to know 
what my oun favorite computer is. (See below for that answer.) 

Buying a microcomputer is a highly personal process, similar to being fitted 
for clothes. You have to find the right style, the right retailer, and (if neces- 
sary) the right tailor to make alterations. Before I could recommend a com- 
puter to you, I'd first have to get to know your likes and dislikes, your needs, 
and your budget. Only then would I risk making a timorous recommendation. 

So you see, the selection process is really up to you. To begin, think about 
what tasks you want the computer to perform. If you have some familiarity 
with microcomputers, you should consider your likes and dislikes. And, of 
course, you must be mindful of your budget. After you've gathered all this in- 
formation, do some reading and make a list of candidate models. Do some 
more reading. Read reviews and articles that discuss the computers on your 
list. Talk to people who own these machines. If you don't know any owners, 
find out if a computer club in your area has users groups devoted to those 
computers. Апа if you're not sure whether there is a computer club in your 
area, check our monthly feature Clubs and Newsletters as well as our most re- 
cent Clubs and Newsletters directory, last published in the April 1981 BYTE 
(page 158). Attend some of the meetings and get to know the members. You'll 
find it's a wise investment of your time. 

Another important step is to visit some computer stores without your check- 
book. Don't buy a computer on impulse. It's like marrying someone the day 
you've met. Anyway, sales personnel in a reputable computer store won't try 
to foist a computer on you as soon as you come through the door. Instead, 
they'll probably repeat the litany of items I listed above. They know only too 
well what happens when a human/computer match is not made in heaven. 

Spend time in the showroom with the computers you're thinking about buy- 
ing. If you're an experienced programmer, you'll quickly discover the little 
idiosyncrasies that can add up to headaches later. Even if you're relatively new 
to computers, you'll learn a lot from deciphering the owners manuals. Today's 
manuals are vastly better than the hastily written and typed photocopies of a 
few years ago. But beware—documentation still has a long way to go. 


Field-proven designs, 100% testing 
and solid dealer support — these are 
the reasons you can expect to get 
more out of Percom disk storage 
systems. 


FLOPPY MINI-DISK STORAGE SYSTEMS 


Percom floppy disk 
drives are compat- 
ible with selected 
models of Atari, 
Commodore, IBM, 
Radio Shack and 
TI personal com- 
puters. 
Percom drives are 
double-density rated. 
Formatted on-line 
storage capacity is 
typically 160,000 to 

| over 180,000 bytes for 
single-headed drives, twice 
that amount for dual-headed 
drives. 
Primary disk storage systems 
(available for Atari, IBM and 
TRS-80* Model Ili personal 
computers) include Percom 
double-density disk control- 
lers, software, power supplies and cabling. 

Add-on units include a drive (or drives) and power 
supply, and are available in 1-, 2- or 3-drive enclo- 
sures. 

Prices start at $299 for economy add-on drives, 
$599 for primary drive systems. 


To see why you can expect more out of quality Percom disk stor- 
age systems, mail the coupon today. Or, call Percom toll-free for 
the name of your nearest Percom Retailer. 


ERCOM 


THE DRIVE PEOPLE 


11220 Pagemill Road • Dallas TX • 75243 * (214) 340-7081 


You Get More OUT oF 
Percom Disk SYSTEMS. 
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WINCHESTER DISK STORAGE SYSTEMS 


Featuring enormous storage capacities and fast access times, 
Percom 5/4" Winchester disk storage systems are available 
in 5-, 10-, 15- and 30-megabyte units. 

Since the Percom smart, hard-disk controller handles from 
one to four drives, you can have from 5 million to 120 million 
bytes of formatted, on-line storage capacity. 


, And of course add-on units cost 
\ less because they neither need 
\ nor include a controller. 


\ Percom Winchester disk stor- 


age systems are now available 
for Apple, ІВМ PC and Radio 
Shack computers. Watch for 
announcements of versions for 
other computers, including 
selected minicomputers. 

Prices start at under $2500. 
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VES...l'd like to know more about Percom disk 
systems. Please rush me information. 


Send to: PERCOM DATA COMPANY, INC. Dept BD? 
11220 Pagemill Road, Dallas TX 75243 


name 


street | 


tity state zip 


phone number 


I'm interested in Winchester disk storage for my... 
Apple (md!) ИВМ PC Radio Shack (md) — 


I'm interested in floppy disk storage for my... 
Atari (mdl) Commodore (md!) |. IBM PC 
Radio Shack (тй!) | ;Texas Instruments 99/4 
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PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE, 
*TRS-BO 15 a trademark of Tandy Radio Shack Cprporation which has по 
relationsmp'ta Percom Data Company, inc 
x: 1981 Percam Data Company, inc 
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The 
company 
known for its 
state-of-the-art 
hardware, 


now has 
software 
to match. 


ramming language. It give 
efficiency and flexibility. - 

InterEdit" screen editor is designed so that 
novice computer-users can create, edit and save files 
with a minimum of keystrokes. InterEdit features an 
automatic paragraph indent, making it extremely 
useful for intensive typing programs. 

InterProof" spelling ‘checker and corrector is an 
all-in-one utility. InterProof checks the words in any 
text file against its 14,000 literal word dictionary, and 
automatically corrects the word spelling. 

InterComp" source compare utility eliminates 
time wasted reading and re-reading revisions. It's 
ideal for word processing and programming 
applications. | i 

All Ithaca InterSystems software runs on any 
Ithaca computer system and on any Z-80 based 
machine running CP/M-MP/M. You'll find that Ithaca's 
service after the sale is just as advanced as hard- 
ware and software products. We believe in what we 
sell and support our products...after the sale. 

For more information on these new software 
products, just call 800-847-2088, ns 
or in New York State 607-257-0190. 

Get the facts about Pascal 
before you buy. Don’t buy a Pascal 
compiler until you've read "The Facts 
About Pascal". Call us for a free copy. 


„аса 
InterSystems" 


We think as fast as you do. 


Ithaca InterSystems, Inc. 
1650 Hanshaw Rd., P.O. Box 91, Ithaca, N.Y. 14850 
TWX 510-255-4346 


" Pascal/BZ, Pascal/Z, InterComp, InterProof and InterEdit are trademarks of 
Ithaca InterSystems, Inc. 


* 7-80 is a registered trademark of Zilog, Inc. 
? CP/M-MP/M is a registered trademark of Digital Research, Inc. 
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Editorlal 


Established companies such as Apple, IBM, and Radio 
Shack have good documentation for the most part. We 
make a lot of noise about bad documentation here at 
BYTE, and you'd be wise to consult our product reviews. 


Should I Buy a Computer Now or Wait for the 
Next Generation? 

I'll risk a generalization and say, "Buy now." Yes, 
there's always the chance that your brand-new machine 
will be supplanted by a newer model the day after you 
buy it, but that's a fact of life in this industry. (Anyway, 
by the time the new model is actually available—which is 
Often six to twelve months or longer in this industry —an 
even newer model is announced, ad infinitum.) Better to 
learn as much as possible on a present model than sit 
around waiting for the elusive new one. If the same at- 
titude prevailed among car shoppers, no one would own 
any cars. Much of what you learn on any existing 
machine will probably be useful in working with any new 
machine you might buy —the technology isn't changing 
that fast. And manufacturers are more careful these days 
about making their machines as upward-compatible as 
possible. So your old software can in many cases run on 
the new models. Switching from one brand of computer 
to another complicates matters, however. You may be 
out of luck in some cases and have to buy new software. 


Which Operating System Will Be the Standard? 

Probably no one operating system will overpower the 
rest, just as no one high-level language has eclipsed the 
rest of the field. I predict that in a few years the typical 
microcomputer will have any operating system you want 
on-board in firmware, whether it be UCSD Pascal, MS- 
DOS, CP/M-86, Onyx, Unix, or what you will. It will 
simply become an economic necessity because the ulti- 
mate driving force in this market is software, not hard- 
ware. Hardware is the means to the software end. Good 
software ultimately creates a hardware base to take ad- 
vantage of it, but the reverse is not always the case. 

If I had to make a prediction, I'd say that MS-DOS and 
CP/M will be the dominant operating systems in a few 
years, even though CP/M is an 8-bit operating system. 
Eight-bit machines are not going to go away for a long 
time. The economic arguments for their longevity are ir- 
refutable. One such argument points to the installed user 
base of CP/M machines. MS-DOS will probably 
dominate by virtue of the sheer number of licenses being 
granted lately to U.S. and Japanese manufacturers. 


Which Processor Will Be the Leader in Five Years? 

The Intel 8086 is the likely choice based on current 
sales (the 8086 dominates the 16-bit market at present) 
although the Motorola 68000 will have a significant share 
of the market. The 68000 has appeared in several new 
designs and will continue to grow in popularity based on 
its architecture and instruction set, both of which have 
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| E Never having to type the word 
& ө “CATALOG,” or trying to remember 
how to get from one part 

of a program to another! 

If you could do these functions, and many 

more like them, at the STROKE of a SINGLE 

KEY, would you? We thought you would! So, 

we invented the Enhancer ][ and the Function 
Strip. More than just another lower case 

adapter, the Enhancer ][ is an intelligent 

keyboard processor. Now characters, strings 

of data, commands and statements can all be 
stored in your Enhancer ][ for immediate recall 

by pressing JUST ONE KEY! 

Features that you would expect only on larger 
systems now can be yours. EASILY! For 

instance, wouldn't you like auto-repeat, and hi- 
speed repeat? How about a type-ahead buffer? 
Even user-definable function keys are available 

for greater input flexibility. 

The Videx Enhancer ][ and Function Strip; it 

really is the Dawn of a New Era for Apple J[™. 
Suggested Prices 
ENHANCER j[ 149.00 
FUNCTION STRIP 79.00 
Package Deal 215.00 


- fi 


„ыл ыыт ыыт ا‎ ee Е ГТ 


EE runcnon step 


Vat T1 dt yk 


appia x 


36 234 1f£ 10 1C 3U ee 30610) | 


— uiÁgpptaax 


disk Y 


Apple ][ is а registered trademark of Apple Computer, Inc. 
Enhancer ][ and Function Strip are. trademarks of Videx, Inc. 


been praised by programmers. It’s still too early to call 
the 32-bit market. 


What’s Your Favorite Computer? 

I honestly have a hard time with this question. I’ve 
probably worked with the Apple II longer than with any 
other machine, and it's a favorite of mine. But you can 
play Star Raiders only on the Atari 400 and 800 com- 
puters, and I dearly love Star Raiders and Atari graphics 
in general. I could continue in this vein for several more 
paragraphs, but my real sentimental favorite is the old 
IBM 1130 I used while a student at Rensselaer Polytechnic 
Institute. I had it largely to myself one summer, and in 
many ways it was an early personal computer. It had a 
fast FORTRAN compiler and some nifty mathematical 
subroutines to come to the aid of a poor graduate student 
reeling under a semester's worth of partial differential 
equations. I'm still recovering from that course. 


What Computer Do You Have at Home? 
I don't. I have to rest sometime. 
"ke ж Ж 


This Thing Called Videotex 

Videotex has been getting a lot of press lately and that 
has prompted a number of questions. The main question 
is "What is it?" Currently its definition and even its spell- 


The Context MBA is available now at: 


ComputerLand/Schaumburg 312/843-7740 


ing are in a state of flux, but a basic meaning has evolved. 
Videotex is a system of encoding graphic or textual infor- 
mation on a host computer, transmitting this information 
over telephone lines, displaying this information on a 
home television equipped with a special decoder, and 
relaying information back to the host computer. In effect, 
videotex transforms home TV sets into color-graphics 
terminals. [t is differentiated from teletext in that teletext 
provides information transfer in one direction only, 
usually via the television broadcast signal in the vertical 
blanking interval. (An example of teletext in use is the 
closed-caption system for the hearing-impaired used by 
PBS, CBS, and NBC.) It's easy to see why videotex has 
received so much coverage and generated so much in- 
terest. [ts potential market is huge. After all, it's limited 
only by the number of phones and TVs in use. 

A controversy has developed over which method 
should be used to encode videotex information. AT&T is 
supporting a system called North American Presentation 
Level Protocol (NAPLP), which is a refinement of the 
Telidon system used in Canada. IBM is supporting the 
Prestel system, which is used in the United Kingdom. 
Currently the NAPLP system seems to be winning out: it 
has just been adopted as a standard by both the American 
National Standards Institute (ANSI X3L2.1) and the 
Canadian Standards Authority (CSA-T500). 


Datel Systems/New York City 212/921-0110 
Future Dala 212/964-6666 


Calllornia 


Computer City/Brea 714/996-0800 
Computer City/Santa Ana 714/549-7749 
ComputerLand/Almaden 408/267-2182 
ComputerLand /Bel mont 415/595-4232 
ComputerLand/Burtingame 415/348-7731 
ComputerLand/Fremont 415/794-9311 
ComputerLand/Hayward 415/538-8080 
CompulerLand /Newport Beach 714/975-0953 
ComputerLand /Pasadena 213/449-3205 
ComputerLand/Sacramento 916/920-8981 
ComputerLand/San Diego 714/560-9912 
ComputerLand/San Diego North 714/434-7001 
ComputerLand/San Fernando Valley 213/716-7714 
ComputerLand /San Francisco-Financial 415/546-1592 
CompuierLand/San Francisco-Market Street 
415/864-8080 
CompulerLand/San Francisco-Van Ness 415/673-6640 
ComputesLand/Sonoma 707/528-1775 
ComputerLand/South Bay 213/371-7144 
ComputerLand/Stockton 209/473-1241 
ComputerLand /Thousand Oaks 805/495-3554 
ComputerLand/Ventura 805/656-7711 
ComputerLand/Wesi Covina 213/960-6351 
ComputerLand/West Los Angeles 213/559-3353 
Computer Ptaza/Santa Barbara 805/687-9391 
Gateway Compuler Center/Cerritos 213/865-4444 
Gateway Compuler Center/Huntington Beach 
714/895-3931 


Connecticut 


ComputerLand /Danbury 203/748-2300 
ComputerLand /Fairtield 203/255-9252 
ComputerLand/Hartford 203/561-1446 
ComputerLand/New Haven 203/288-5162 
ComputerLand/Stamford 203/964-1224 


Delaware 
ComputerLand/New Castle County 302/738-9656 
Georgia 


ComputerLand/Atlania 
ComputerLand/Smyrna 404/577-2449 


ComputerLand/Arltington Heights 312/870-7500 
ComputerLand /Champaign 217/359-0859 
ComputerLand /Downers Grove 312/964-7762 
ComputerLand/ Joliet 815/741-3303 
ComputerLand/Lake County 312/949-1300 
CompulerLand / Naperville 312/369-3511 
ComputerLand /Niles 312/967-1714 
CompulerLand/Northbrook 312/272-4703 
ComputerLand/Gak Lawn 312/422-8080 
ComputerLand/Peoria 309/688-6252 
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Main Street Computer Co./Decater 217/429-5505 
Indiana 


ComputerLand/Merrilivitte 219/769-8020 
The Computer Room/South Bend 219/277-1600 
General Microcomputer/South Bend 219/277-4972 


Kansas 


ComputerLand/Leawood 913/341-5335 
ComputerLand/Lawrence 413/841-8611 
ComputerLand/Overland Park 913/492-8882 
ComputerLand /Topeka 913/267-6530 


Maine 
CompulerLand/Portland 207/774-1309 
Massachusatts 


Business Dala Syslems/Hanover 617/878-7868 


ComputerLand /Boston 617/482-6033 
Michigan 


ComputerLand/Ann Arbor 313/973-7075 
ComputerLand /Grosse Pointe 313/772-6540 
ComputerLand /Southfield 313/356-8111 
Computer Mart/Ann Arbor 313/665-4453 
Computer Mart/Flint 313/234-0161 

Computer Mar!/Kalamazoo 616/329-1000 
Computer Mart/Lansing 517/351-1727 
Computer Mart/Livonia 313/540-3928 
Computer Mast/Tri-Cities 517/790-1360 
Computer Mart/Troy 313/649-0910 

The Computer Room/Grand Rapids 616/949-2802 
The Computer Room/ Kalamazoo 616/343-4634 


ComputerLand/Bloomington 612/864-1474 
ComputerLand/Hopkins 612/933-8822 
ComputerLand /Minneapolis 612/333-3151 


Missouri 


CompulerLand /Gladstone 816/436-3737 
CompulerLand /independence 816/461-6502 
CompulerLand/St. Joseph 816/364-4498 


Naw Hampshire 
ComputerLand / Nashua 603/889-5238 
Naw Jersey 


Computer Land /Morristown 201/539-4077 
ComputerLand /Princeton 609/882-1400 


New York 


ASD Office Systems/Poughkeepsie 914/473-9400 


ComputerLand/Nassau Counly 516/742-2262 
ComputerLand/New York Cily 212/840-3223 
ComputerLand/Sutfolk Counly 516/499-4484 
ComputerLand/White Plains 914/328-0144 


Morris Decision Systems/New York 212/742-9590 

North Carolina 

ComputerLand/Durham 919/493-5402 

Ohio 

Micro Electronics/Columbus 614/481-8041 

[iragon 

ComputerLand /Muttnomah County 503/295. 1928 

ComputerLand/Salem 503/371-7070 

ComputerLand; Portland 503/620-6170 

Pennsylvania 

ComputerLand/Oresher 215/542-B835 

ComputerLand/Harrisburg 717/763-1116 

ComputerLand /Lehigh Valley-Allentawn 215/776-0202 

ComputerLand / Paoli 215/296-0210 

Computer Land /Philadetphia 

Taxas 

ComputerLand /Daltas 214/363-2223 

ComputerLand/Fort Worth 817/292-7114 

ComputerLand/Houston Bay Area 713/488-8153 

ComputerLand/North Dallas 214/235-1285 

ComputerLand /Southwes! Houston 713/977-0909 

ComputerLand? Tyler 214/581-7000 

ComputerLand/Houston Westwood 713/270-1200 

Utah 

Personal Business Computers /Cedar City 801/586-2648 

Personal Business Computers/Salt Lake City 
801/486-4839 

Virginia 

ComputerLand ‘Charlottesville 804/973-5701 

ComputerLand / Richmond 804/741-3502 

ComputerLand/Tyson's Corner 703/893-0424 

Computer Land /Woodbridge 703/491-4151 

Washington 

ComputerLand /Bellevue 206/746-2070 

Сотриіег апд / Federal Way 206/838-9363 

ComputerLand /Lynnwood 206/774-6993 

ComputerLand/Renton 206/271-8585 

ComputerLand/Seattie 206/223-1075 

ComputerLand / Tacoma 206/383-4951 

ComputerLand /Vancouver 206/695-1540 

Washington. DC 

ComputerLand /Washington. DC 202/835-2200 

Wisconsin 

ComputerLand/Madison 608/273-2020 

Canada 


Computer Mart/Windsor 519/966-5757 
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The Context MBA is a remarkable new software 
package that transforms the IBM Personal Computer 
into a powerful management tool. C-MBA combines 
spreadsheet, graphics, word processing, database and 
communications functions in one totally integrated 
program. 

C-MBA was developed specifically for managers, 
not computer experts. Because it's easy to learn and 
use, you can produce results in hours that used to 
take days or even weeks. 


Helps Managers Review, Analyze and Report 


Review Information: Tie into your company’s 
computer, a financial information service, electronic 
mail network or virtually any other computer system. 
C-MBA saves information and lets you retrieve, exam- 
ine, edit or print it with a few keystrokes. 

Analyze Alternatives: Use the electronic spread- 
sheet to create realistic business models simply and 
easily. With the drudgery removed you can work the 
problem to the best solution instead of to the point of 
exhaustion. 

Report Results: Compose, edit and print reports, 
letters and business graphs. Make revisions yourself, 
faster than you can explain them to your secretary. 
Because C-MBA is an integrated system, it’s easy to 
incorporate data from your spreadsheets into your text. 


IBM is a trade mark of IBM? Version 1 of the C-MBA will not 
include communications. Version 1 owners will receive a free 
upgrade to version 2 which will include communications. The 
MBA is currently available for the IBM Personal Computer and 
requires two disk drives and 256k of memory. Versions for other 
second generation personal computers are under development. 
©COPYRIGHT 1982 CMS. INC. 
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~ The Context MBA turns the 
IBM Personal Computer into a powerful 
management tool. 


= 


C-MBA Integrates Five Powerful Functions 


Modeling: Create a giant spreadsheet of figures 
and text. Change one number and every effected fig- 
ure is recalculated. Search or sort models to quickly 
find the information you want. 

Business Graphs: Build pie, high/low, bar, line, 
area and scatter graphs of data in your spreadsheet 
using simple graphing commands. Thanks to C-MBA's 
unique design, graphs change automatically as you 
update the spreadsheet. 

Word Processing: C-MBA's executive word proc- 
essor makes concisely edited reports easy to prepare. 
A few keystrokes let you automatically insert tables of 
numbers or graphs from your spreadsheet anywhere 
in your report. 

Database: A vast electronic library makes storing 
and finding information easy and natural. 

Communications: C-MBA includes a data com- 
munications and conversion function which allows 
information from mainframe computers to be used in 
your models or databases. You can even use C-MBA 
for electronic mail?” 

The C-MBA is sold only by selected computer 
retailers who have completed special training courses 
to help managers get the most from:the program. And 
C-MBA features exceptionally clear, highly detailed 
documentation. 


Context Management Systems 
Management Software for Personal Computers 
23864 Hawthorne Boulevard 

Torrance, CA 90505 

(213) 378-8277 

Telex: 181149 WEST LSA 


SOURCE ID TCA 442 


BYTE October 1982 11 


IRDERING: 


THE MICROHOUSE ORDER CENTER IS OPEN 9:00 AM- 
8:00 PM EASTERN TIME MONDAY THROUGH FRIDAY. 


CALL TOLL-FREE FOR ORDERS, PRICE QUOTES, AND 
AVAILABILITY: 


1-800-523-9511 


IN PENNSYLVANIA, AND FOR TECHNICAL SUPPORT: 


1-215-868-8219 


MICROHOUSE OFFERS 24 HOUR COMPUTER SHOPPING 
WITH MICROLINE. MICROLINE IS A COMPUTERIZED 
ORDER-ENTRY SYSTEM, SIMILAR TO ACCESSING TIME 
SHARING SYSTEMS. MICROLINE ENABLES YOU TO 
ACCESS SPECIFIC INFORMATION ON OVER 1000 
MICROCOMPUTING HARDWARE AND SOFTWARE PRO- 
DUCTS, IN ADDITION TO NUMEROUS SUPPLIES AND 
ACCESSORIES. 


MICROLINE GIVES YOU THE OPTION OF ORDERING 
AS MUCH AS YOU WANT, AS OFTEN AS YOU WANT. 
MICROHOUSE WILL PROCESS YOUR ORDER WITHIN 
24 HOURS. 


1-215-868-1230 


MICROLINE OPERATES AT 300 BAUD. B BITS, NO 
PARITY, | STOP BIT. 


SHIPPING: 


ADD 2% TO ALL ORDERS. DIFFERENCE WILL BE 
CREDITED. OUTSIDE CONTINENTAL UNITED STATES 
ADD AN ADDITIONAL $5.00. 


ALL ITEMS SHIPPED UPS GROUND. OTHER SHIPPING 
METHODS AVAILABLE UPON REQUEST. 


ACCEPTED PAYMENT BY PERSONAL CHECK, MONEY 
ORDER, C.0.D., MASTERCARD OR VISA. PURCHASE 
ORDERS REQUIRE PRIOR APPROVAL. 


MICROLINE PAYMENTS BY PERSONAL CHECK, MONEY 
ORDER, C.0.D., MASTERCARD OR VISA ONLY. 


PENNSYLVANIA RESIDENTS ADD 6% SALES TAX. 


MICROHOUSE 

1444 LINDEN STREET 
PO BOX 498 
BETHLEHEM, PA 18016 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE 
WITHOUT NOTICE. 


ALL ITEMS SUBJECT TO AVAILABILITY. 
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HAYES 


INCLUDING RS232C CABLE 


Buy the Franklin 
ACE Computer for 


monitor. 


1 


AMERICA’S 
NUMBER ONE 
MICROPRO 


SOFTWARE 
DEALER: 


Another major question is "What does this controver- 
sy mean for personal computer users?” Fortunately, no 
matter which videotex standard is adopted, personal 
computer users should be able to decode either one with 
only minor modifications to their machines, In fact, per- 
sonal computers will be able to generate videotex pages 
as well as receive them: Apple Computer Inc. is about to 
release its teletext board. 

Look for articles on videotex in future issues of BYTE. 
We plan to review a newly released book on videotex, 
present a series of articles describing the NAPLP system 
in detail, and devote a section of an issue to videotex. 

In the meantime, it should be mentioned that for the 
price of a videotex decoder, a person could probably buy 
a home computer that could do all the decoder does plus 
much more. 


Correction 

In my August BYTE editorial, “Keeping Our Techno- 
logical Edge,” I incorrectly stated that Professor Raj 
Reddy had left Carnegie-Mellon University’s Robotics In- 
stitute to work at the World Computer Center in Paris. 
David Lewin, Carnegie-Mellon's Director of Science and 
Technical Information, sent me a polite letter stating that 
"for the past year Professor Reddy has been on sab- 
batical, but he remains most definitely at Carnegie- 
Mellon as director of our IRobotics [nstitute. As a director 
of the World Center, he has been shuttling to Paris fre- 
quently, but Pittsburgh remains his home base. Professor 
Reddy would appreciate it if you would inform your 
readers that, paraphrasing Mark Twain, the reports of 
his departure are greatly exaggerated." We regret the 
error and hope it has not caused any confusion. 


WHICH OF THESE DEVICES CONNECTS / CN 


TO YOUR APPLE II® WITH A 


DUAL-COMM PLUS ? 


(a) Any Serial Interface Printer 
(b) Any Modem 

(c) A Speech Synthesizer 

(d) A Spooling Printer Adapter 
(e) Another APPLE II 

(f) A Display Terminal 

(g) Any of the Above 

(h) Any Two of the Above 


'uOngeuli04u! ӘЛОШ 104 € LIg 2m UND 10 18quunu 82iA48S 
ареал aui 9[24ID ‘Н S! 4JOMSUE 1284402 8t | :H3MSNV 


The DUAL-COMM PLUS adds two fully independent serial 1/О interfaces to your APPLE Il. Each serial . 


interface can be set to respond to its own APPLE slot number or both interfaces can be operated from the same 
slot location. Slot locations are selected by two thumbwheel switches on the card, one for each serial port. 
Because each serial port has its own crystal-controlled baud rate generator, each port can be individually selected 
from 50 to 19200 baud. Either serial port can be used as an input port, an output port, or both. The on-board 
firmware provides special support for printers and modems but the card can also be used with general purpose 
serial devices such as a voice synthesis unit, video disks, or any number of other RS232 peripherals. 


ADDITIONAL FEATURES: WOn-board firmware provides extensive printer and U/L case terminal/modem support. Great with an 
80 x 24 card (especially the Full-View 80) and a Novation CAT or Hayes Smartmodem. WB Can be programmed for async., sync., 
or even SDLC operation. Supports interrupts. Uses 280 SIO chip. B Works with the APPLE Il PLUS, APPLE PASCAL, 280 
SOFTCARD, and 80 column cards (especially the BIT 3 FULL-VIEW 80) B Each port has а 4 character FIFO receive data buffer, 
E Jumper plug permits user to "customize" the RS232 connections. B Two 10 inch cables with RS232 connectors are included. 


Otherqualityproductsby | | л || | | 


COMPUTER CORPORATION 
FULL-VIEW 80: 80 x 24 display card 


for APPLE || or ATARI 800 


LI 
MEMORY PLUS: 16K RAM card for 
Apple I1 ıs a registered trademark of Apple Computer, inc,; 2805 011сага i$ а registered trademark of Microsoft Consumer Products; Smartmodem is a trademark of D.C, Hayes, Asocates.ing,; Novation CAT rs a registered trademark of Novation, Inc. 


8120 Penn Avenue South, Suite 548 
Minneapolis, Minnesota 55431 
(612) 881-6955 
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APPLE || or 32K RAM card for the 
ATARI 400/800 
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136 COLUMNS OF WONDERFUL. 


"It's wonderful?" You'll hear those words 
a lot when your PrintMate 150 first 
arrives. Seems everyone has a favorite 
reason for loving it. The way it stream- 
lines billing. Prepares easy-to-read 
financial reports. Effortlessly produces 
correspondence— when you need it. 


In fact, PrintMate is ideally suited to just 
about any business application— even 
the ones you dream up yourself. 


Personal. Change type styles for em- 
phasis. Add bold headlines. Stretch out 
words for | M P A C T. PrintMate makes 
it easy to personalize your printing. And 
MPI's inexpensive application packages 

. (called AP-PAKs) let you choose at least 
15 different type styles. Mix them on the 
same line, or tailor a new type style to 
suit your business image. All with a print 
quality that's great for correspondence. 
Flexible. PrintMate lets you select virtual- 
ly any type size, so you can print up to 
226 crisp characters on a single line. 
PrintMate accepts any width paper— 


from 3 to 15 inches. So it's wide enough 
for P&L statements. Narrow enough for 
mailing labels. And perfect for every- 
thing in between. | 


Versatile. With PrintMate's extensive 
graphics capabilities, you'll enhance 
sales reports with charts and graphs. 
Create characters for bulletin board an- 
nouncements, or clarify technical infor- 
mation with illustrations. Mix graphics 
with words in any combination. No other 
printer can match PrintMate's graphic 
capabilities. The applications are as 
unlimited as your imagination. 

Fast. If you're concerned about printing 
speed, PrintMate 150 won't keep you 
waiting. With thruput of up to 366 lines 
per minute, it's one of the fastest small 
business printers anywhere. 

Inexpensive. Compared to other printers, 
MPI's suggested retail price of $1245 for 
the PrintMate 150 is unbeatable, And it 
offers more features at this low price, 
too. 


| Name 


No matter which small business system 
you use, PrintMate is the ideal compan- 
ion. You might say it's ingenious. You 
could say it's innovative. But after ex- 
periencing the 136-column PrintMate 
150, you'll probably say, "It's 
wonderful!” And you'll say it for years to 
come. 

To learn more about MPI's line of 
American-made PrintMates, contact your 
local microcomputer dealer or return the 
coupon below. Or call (801) 263-3081. 


The Printer Peopla 


Micro Peripherals, Inc. 
Circle 264 on inquiry card. 


Ll Please send literature on МР!'5 
| PrintMates. 
| Û Call me regarding a dealership. 


Company 
| Mailing address 
| City, state, zip 

Areacode, phoneno. 
| Return to: Micro Peripherals, Inc. 
| 4426 South Century Dr. 
| Salt Lake City, UT 84107 
| 
| 
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While your printer is running, your 
computer is tled ир. All you can 
do is twiddle your thumbs until 
the program is finished. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 

Microbuffer accepts data as 
fast as your computer can send 
it. It first stores the data in its 
own memory buffer, then takes 
control of your printer. 

It's that easy. 


THERE IS A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 
COMBINATION. 


Microbuffers are available in 
Centronics-compatible parallel 
or RS-232C serial versions. 


FOR APPLE Il COMPUTERS, 
Microbuffer || features on-board 
firmware for text formatting and 
advanced graphics dump 
routines. Both serial and parallel 
versions have very low power 
consumption. Special functions 
include Basic listing formatter, 
self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299, 


FOR EPSON PRINTERS, Microbuffer 
is $159 in either an 8K serial or a 
16K parallel version. The serial 
buffer supports both hardware 
handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both inter- 
faces are compatible with Epson 
commands including Graftrax-80 
and Graftrax-80+. Both are user- 
expandable to 32K. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
in-line, stand-alone Microbuffers. 
(Pictured here, twice actual size.) 
Both serial and parallel ver- 
sions are expandable up to 256K. 


= Nov. 29-Dec. 2, 1982 


The serial stand-alone will sup: 
port different input and output 
baud rates and handshake pro- 
tocol. The 32K model starts at 
$299, $349 for 64K, and 64K add- 
ons (for up to a total of 256K) are 
just $179. 


SIMPLE TO INSTALL. 


Microbuffer I| is slot-independent. 
It will fit directly inside the Apple 
ll in any slot except zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot direatly inside the 
Epson printer. 

The stand-alone Microbuffer is 
Installed in-line between virtually 
any printer and any Computer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


When you think of how much 
time Microbuffer will save, 
can you afford to not have one? 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 


Circle 307 on inquiry card. 
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Las vegas, Nevada 


On the Way to a Standard 


I was very pleased to see and read 
Thomas Kurtz's “On the Way to Standard 
BASIC” (June 1982 BYTE, page 182). 
Many BASIC users are not even aware of 
the current standard for BASIC, much 
less the proposed standard. I found it 
especially interesting to read about the 
thinking behind some of standard's 
features. 

I hope BYTE will serve as an open 
forum on the proposed standard during its 
ratification period, and I hope this period 
is fairly short because this sound proposal 
will benefit all BASIC users. Still, I would 
like to see several parts of the standard 
changed or improved. 

I think that, for the beginning program- 
mer, one of the nicest features of most 
BASICs is that BASIC is an interactive in- 
terpreter as well as a good interactive 
language. By аг! interactive language | 
mean one in which it is easy to program a 
dialogue between a program and a user at 
a terminal. An interactive interpreter is 
one that interacts with the programmer 
while he is writing and debugging his pro- 
gram. With an interactive BASIC inter- 
preter a programmer can insert a STOP 
statement anywhere in his program; ex- 
amine and change variables; list, edit, 
delete, or add statement lines; and then 
resume execution anywhere in the pro- 
gram with the CONTINUE or RUN line 
number command. 

Let's look at a sample program that 
conforms to the proposed standard to see 
how the standard precludes an interactive 
interpreter. 


10 REM SAMPLE PROGRAM 
20 GOTO 40 

30 DIM A(25,25) 

40 LET A(21,15) 213.5 

50 PRINT A(21,15) 

60 END 


The array will be dimensioned to 25 by 
25, even though the logical program flow 
does not pass through line 30, because ac- 
cording to the standard an array will be 
dimensioned in a lower-numbered line 
than any line referencing the array. How 
does the interpreter know about line 30? 
The interpreter must do a pre-scan of your 
program after you type RUN but before it 
actually starts executing your program. 
This pre-scan prevents a BASIC inter- 
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preter's being truly interactive. (To com- 
ply with this phrase of the standard and 
be interactive, the interpreter will have to 
be large or slow or both.) This problem 
could be easily fixed by changing the stan- 
dard to read that an array will be dimen- 
sioned in a lower-numbered line than any 
line referencing the array, and the logical 
program flow will pass through the line 
that dimensions the array. 

The TI-99/4 BASIC does a pre-scan, 
and I find it inconvenient to debug pro- 
grams on the TI after having used a 
Microsoft BASIC and one of Data 
General's BASICs, which do not use a pre- 
scan. The TI-99/4 interpreter does not 
allow you to edit a program statement 
and then use the CONTINUE command. 

It's very important that developers and 
users of BASIC interpreters for microcom- 
puters and small minicomputers read and 
comment on the standard. 


Howard G. Drake, Product Specialist 
BASIC Languages 

Data General Corp. 

239 West Main St. 

Westboro, МА 01581 


The public-comment period is now in 
progress for the BASIC standard being 
developed by the X3]2 technical commit- 
tee of the American National Standards 
Institute (ANSI). 

Copies of the Draft Standard can be ob- 
tained from Dr. Kurtz at Dartmouth Col- 
lege, Hanover, NH 03755. Interested 
readers may send comments on the Draft 
Standard directly to Ronald E. Anderson, 
BASIC Standards Liaison, University of 
Minnesota, 2122 Riverside Ave., Min- 
neapolis, MN 55454. . . К. S. S. 


Praise for RSCOBOL 


Twoletters to theeditor appeared in the 
July 1982 BYTE ("Turn the Tables," page 
22) commenting on my review “COBOL 
for the TRS-80 Models I and III" (March 
1982 BYTE, page 384). Both readers 
seemed to feel that [ was less than en- 
thusiastic about the product, so'I would 
like to clear the air immediately. As I 
stated in the review, I believe that 
RSCOBOL is "professionally done and 
well suited to the TRS-80." Mr. Erickson 
notes that I failed to mention what he con- 
siders the most outstanding quality of the 


system—the fact that it works as adver- 
tised. However, he bases his statement on 
the use of Ryan-McFarland COBOL on 


CP/M, not the TRS-80 version I re- 
viewed. Although the TRS-80 version is 
of very high quality, I found several bugs; 
some of these have since been fixed, some 
have not. 

Mr. Pokorny claims I did a grave in- 
justice to RSCOBOL. (He immediately 
weakens his argument by making a couple 
of needless and groundless ad hominem 
remarks.) Almost every feature Mr. 
Pokorny mentions in his letter received 
significant attention in my review. The 
editors FIND and CHANGE commands 
are completely explained. The compiler's 
output options are thoroughly described. 
Mr. Pokorny asks rhetorically, "What are 
the true trade-offs to ISAM (indexed- 
sequential access method) files?’ A full 
discussion appears on pages 408 through 
411 of my review. On the topic of pro- 
gram segmentation,’ I stated that 
RSCOBOL provides “the most dynamic 
memory-management system that I have 
seen in any TRS-80 language” (page 404); 
on run-time speed, "my overall impres- 
sion of run-time performance 15 
favorable” (page 406). 

Mr. Pokorny seems particularly upset 
with my statement that RSCOBOL's 
ISAM file method, although powerful, is 
limited by disk space to very small ap- 
plications. He uses a TRS-80 Model III; if 
his machine is standard, it has double- 
density, 40-track drives. The Model I, on 
which I reviewed the system, uses single- 
density, 35-track drives—less than half 
the space of the Model III. "Very small" is 
clearly a subjective concept; that is why I 
intentionally provided the formula given 
by Radio Shack to calculate file size based 
on record size, number of keys, etc. Pro- 
grammers should be able to determine, 
based on the information given in my 
review, whether RSCOBOL's ISAM files 
can meet their requirements. 

If my review left doubts in anyone's 
mind, let me stress again that RSCOBOL 
is a fine product. I wish I could afford a 
TRS-80 Model 16 with 512K bytes of 
memory and a hard disk to test my suspi- 
cions that it is a superior product in that 
environment. 


Rowland Archer Jr. 
Flint Ridge Apartment 59 
Hillsborough, NC 27278 
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OEM's, system integrators and dealers! Join us in 
the winners circle with our high performance equipment 
and the best discount schedule and dealer plan in the industry. 
Call or write: Dealers inquiries circle 187. All other inquiries circle 188 . 


WITHIN THE USA 

| y. nieurated Business “oamautears| - ES Dix LIBR TIC 
21592 Marilla Street 4185 Harrison Bivd., Suite 304 
Chatsworth, CA 94311 Ogden, UTAH 84403 

(213) 882-9007 TELEX NO. 215349 (801) 621-2294 


UNIX is a trademark of Bell Laboratories. ONYX Is a trademark of ONYX Systems Inc,; OASIS is 
a trademark of Phase One Systems; ALTOS |5 a trademark of ALTOS Computer Systems. 


OUTSIDE THE USA 


Se 


With the reputation of the fastest 8 bit microcom- 
puter on any race course, IBC has designed its 16 bit 
computer entry for world class competition. The all new 
ENSIGN™ multi-slave processor architecture has 
performance that rivals the largest and most expensive 
16 bit mini-computers and small 32 bit mainframes at a 
fraction of their cost. The ENSIGN supports up to 32 users 
using the OASIS-46'M ог UNIX'M operating systems. Eight 
bit IBC Cadet owners can easily upgrade their system to 
an ENSIGN configuration as both systems share a 


common cabinet, disk drives - _ 


and power supply. тас |опчх| 


Microprocessor Type m za MEE 
Microprocessor Speed | avr | ie р 
OASIS-16 Operating System (Max Users) ———< 


| UNIX Operating System (Max Users) 
Disk Speed HO (MB/Sec.) 


Seek (Milli Sec.) q کے‎ 


Main Memory (Max) 8MB” 1p 
Disk Storage (Max)* 1,000MB | ТСМ 


"Using Standard Supplied Disk Controller 
**2 MB Avaliable Now 8 MB Available 1st Quarter 1983 
°” "Not Supported 


Letters To, 


Moral Issues: 
Everybody's Business 


I was interested and slightly disap- 
pointed by Martin J. Weitzman's letter 
(see the June 1982 BYTE, page 36), which 
berated your magazine for publishing a 
letter from Steven Pacenka (February 
1982 BYTE, page 30) concerning nuclear 
issues. Weitzman further suggested that 
BYTE should not publish any letters deal- 


ing with moral or social issues. I must beg ' 


to differ. 

We should remember that while our 
common tie is a technical one, we are 
nevertheless a subsection of society. 
Discussion of the moral and social con- 
cerns of our field cannot be left to anyone 
else. The computer revolution will most 
likely have a profound effect on our soci- 
ety. Therefore, because we are the ones 
who can most clearly see the future, we 
are the ones who must provide leadership 
and foresight. 

For that reason I support open discus- 
sion of how computers affect our world. 
We should encourage BYTE and other 
computer magazines to become forums 
for consideration of these moral and 
social issues, and we should each take 
time to help make ours a computer- 
literate society. 


Brett Wuth 

Box 971 

Pincher Creek, Alberta 
ТОК 1WO0 Canada 


More on IBM 


| am writing in reply to Louis Kovacs' 
letter in the June 1982 BYTE (page 28). I 
will not attempt to defend customer 
"gouging" by IBM because I believe no 
such thing has taken place. 

Mr. Kovacs seems to have the miscon- 
ception that personal computer manufac- 
turers are solely out to do hobbyists a 
favor and not to make a reasonable profit. 
I am sure that if Mr. Kovacs decided to go 
into business he wouldn't stay there long. 

IBM, by all accounts that I have read, 
spent many intensive man-years develop- 
ing the Personal Computer, not to men- 
tion the overhead of tooling up for pro- 
duction, management costs, labor to build 
the machines, and so forth. I can't con- 
ceive of anyone expecting a manufacturer 
to sell its product at the cost of the com- 
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ponents alone. IBM's reselling of Epson 
printers or Tandon drives as part of a 
complete package should allow the firm to 
recover its overhead plus a profit; other- 
wise, why be in business? 

If Mr. Kovacs feels that IBM is charging 
too much for its product, the best way to 
inform IBM is by not purchasing the Per- 
sonal Computer. If enough people 
boycott the computer, they will probably 
force IBM to either drop the price or drop 
the product completely. I doubt either of 
these will happen, though, because a lot 
of paying customers feel that the Personal 
Computer is worth the price. 

As for employee discounts on the Per- 
sonal Computer, of course IBM is not be- 
ing “altruistic.” This practice encourages 
employees to use the Personal Computer 
on their own time to develop new IBM 
software in return for royalties. No doubt 
hundreds of professionals at IBM will 
devote countless hours to this task, hop- 
ing to create at least one excellent pro- 
gram, and IBM is wise to tap this re- 
source, 

Finally, it’s unreasonable to expect any 
company to service products that users 
have modified (e.g., by installing their 
own Tandon drives) because the company 
cannot know if the modifications were in- 
stalled correctly, if the added parts meet 
the specifications of the design, and so 
forth. Also, while many different drives 
have the same interface requirements, 
power-supply requirements, and mount- 
ing holes and can be substituted safely, 
the company does not carry documenta- 
tion on the other drives and could not 
easily service such modified products, 

I believe Mr. Kovacs should reassess his 
position; it is unrealistic to think that any 
company is in business just for the fun of it. 


Raymond A. James 
1373 Taft St. 
Lemon Grove, CA 92045 


I would like to add this letter to the 
many you have received concerning IBM's 
Personal Computer. I bought a Personal 
Computer a few months ago, and while I 
have been generally pleased with it, I 
think you have neglected to mention some 
of its more important weaknesses. | also 
think that you haven't looked very care- 
fully into the kind of service-after-the-sale 
offered by this rather large and imper- 
sonal multinational corporation. (See 


Gregg Williams's "A Closer Look at the 
IBM Personal Computer," January 1982 
BYTE, page 36.) 

In BYTE's first-ever article on the Per- 
sonal Computer ("The IBM Personal 
Computer: First Impressions,” October 
1981 BYTE, page 26), Phil Lemmons 
lavished praise on the IBM design staff for 
putting so many interesting graphics 
features on one machine. Unfortunately, 
many of these features are of little use to 
me in serious applications. Instead of 
commands that will allow me to set win- 
dows, viewports, scaling factors, and 
rotation factors and do three-dimensional 
graphics, I get simple line-drawing com- 
mands, circle generators, a PAINT com- 
mand whose usefulness I cannot fathom, 
and a graphics definition language that is 
also of little use to someone who wants to 
make plots and graphs instead of Space 
Invaders games. 

Microsoft and IBM have been curiously 
inconsistent with the way in which they 
have modified BASIC to get IBM Personal 
Computer BASIC. The PRINT USING 
command in this version is less flexible 
than the same command in other versions, 
such as HP-85 and Tektronix. For exam- 
ple, with IBM's BASIC I cannot conve- 
niently imbed spaces within a line, I can- 
not define a format once and then use it 
again, and it is extremely inconvenient to 
print a group of numbers with different 
formats on the same line. 

Personal Computer BASIC does not 
allow multiple-line define function (DEF 
FN) statements, nor does it have the abili- 
ty to pass arguments to a subroutine 
called with GOSUB. This makes writing 
even moderately efficient code very dif- 
ficult. Try writing a factorial function in 
IBM's BASIC; it will make you cry for 
North Star's multiple-line DEF FN syntax. 

Another problem with the Personal 
Computer graphics is the inability to put 
characters at a given x,y coordinate. This 
means that when [ am drawing a graph | 
can't put axis labels anywhere I choose; | 
am forced to put them in the 25-line by 
80-column matrix. Furthermore, there is 
no axis-drawing ability in Personal Com- 
puter BASIC; this must be done by the 
user, which takes considerable machine 
and programmer time. 

I had hoped that these were weaknesses 
that IBM would want to know about and 
fix expediently. I conveyed my sugges- 
tions directly to IBM and had to wait be- 
tween two and five months for answers to 


THE FIRST 

AND LAST WORD 

IN LETTER- QUALITY 
OUTPUT: 
SPINWRITER. 


There's only one word for a com- 
prehensive printing system in the 
letter-quality office printer/terminal 
market: Spinwriter. NEC's Spinwriter 
3500 Series includes ten models— 
all of which bring new dimensions 
to letter-quality printing. 

With each Spinwriter 3500, 
you get the benefits of a superior, 
medium speed 35 CPS print 
mechanism plus more. 


Ten Totally NEC-built Forms 
Handlers. Of all printer companies, 
only NEC designs and manufactures 
its own comprehensive family of 
forms handlers. All of them are user- 
changeable, to handle a// your forms 
quickly and easily. There's a single- 
sheet feeder thats user-upgradeable 
to add a second bin or envelope 
feed. Theres also a cut-sheet guide, 
a bi-directional tractor, demand 
document tractor with tear bar and 
copy separator, manual inserter and 
bottom feed. 


Remarkable Uptime Standards. 
standards which have made the 
opinwriter a legend. A 3,000-hour 
MTBF—more than two years be- 
tween failures! And no preventive 
maintenance or routine lubrication. 
Ever. And, with only 3 easy access 
major spares, MTTR is reduced to 
only 15 minutes! 


Word Processing Assist. 

To simplify use, the terminal can 
perform WP tasks like automatic 
bi-directional printing, automatic 
proportional space printing, auto- 
justification, line centering, automatic 
bold and automatic shadow printing. 
In all of Spinwriters many type styles, 
in thimble print elements of up to 
128 characters. 


Immediate Interfacing With 
Your System. Choose from ten 
printer or terminal models with 
Qume, Diablo, Centronics, IBM PC, 
RS-232C interfaces. Spinwriter 3500s 
are also functionaly compatible with 
opinwriter 7700 and 5500 Series. 

The Spinwriter 3500 Series. 
Reliable, quiet, compact, flexible, 
and easy to use. From NEC. The 
first—and last —word for better 
letter-quality output. 
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NEC Information Systems, Inc. 
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| NEC Information Systems, Inc. BE1082 


5 Militia Drive, Lexington, MA 02173 


[] Have a representative call me. 
O Send me more information on the 
Spinwriter 3500. 
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| Company 
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Spinwriter is a trademark of Nippon Electric Co , Ша 


Circle 274 on inquiry card. 
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my letters. IBM's responses were noncom- 
mittal, general, rehashed from its 
manuals, and hence thoroughly useless. It 
looks like IBM is going to wait for the 
market to decide what will sell and let 
someone else write the software. 


L. Ravi Narasimhan 
1700 Argonne Dr. 
Concord, СА 94518 


Maintenance Alternatives 


It's about time you informed your 
readers of the alternatives to maintenance 
and service problems that a personal com- 
puter buyer faces (see "Maintenance 
Alternatives for Personal Computers” by 
Lewis A. Whitaker, June 1982 BYTE, page 
452). I own a Radio Shack TRS-80 Model 
I and am very disappointed with Radio 
Shack's repair service. I was once charged 
in excess of $300 for service although the 
unit was never fixed. (I have since read 
that my problems were caused by bad in- 
terface connectors). 

Because of these problems, I purchased 
a Hewlett-Packard HP-85 computer. Un- 
fortunately, one month after the 90-day 
warranty expired, the system quit. I sent 
the unit to an HP service center, and after 
spending another $300 I had my system 
back. 

I blame the computer dealer for not in- 
forming me that a service contract (which 
I now have on my system) was available 
for $15 per month. I recently purchased a 
disk drive, and its service contract costs 
$9 per month. (These contracts are for 
“bench,” or off-site service. ) 

The HP service has been excellent, and 
after over a year of use I've had no other 
problems. 

I would advise owners incapable of 
repairing their personal computers to buy 
some kind of service contract. (I find the 
HP service contracts to be more reason- 
able than others.) 


William R. Spencer Jr. 
5421 Grandin Rd. Extension 
Salem, VA 24153 


P-LISP for the Apple 


In the June 1982 BYTE, Jeff Bonar and 
Steve Levitan reviewed App-L-ISP from 
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Datasoft Inc. (page 220). Our company 
also markets a version of LISP for the 
Apple II that we feel is far superior to the 
Datasoft product. 

Our version, P-LISP, not only supports 
all the standard LISP functions, but also 
includes high-resolution graphics, 
floating-point math, random-access files, 
support for assembly-language program- 
ming with PEEK, POKE, and CALL 
statements, and a memory-management 
scheme that lets you allocate or protect 
any page in memory. You can even use 
the extra 16K bytes of memory on a 
language card, if you have one. All Apple 
DOS functions are supported, as is 
ONERR for very powerful error process- 
ing capabilities. We also support use of 
the TRACE command for functions and 
string atoms. 

For documentation, instead of supply- 
ing Winston and Horn’s LISP book and 
then trying to make the software follow 
the book, we have available The P-LISP 
Tutorial. This book was written for us 
specifically to work with P-LISP. 

We welcome inquiries from BYTE 
readers about our products. 


Stewart M. Schiffman, President 


Gnosis 
4005 Chestnut St. 


Philadelphia, PA 19104 


Flying ANT 


In Richard Campbell's fine article on air 
navigation, "Omni Aviation Navigation 
System" (June 1982 BYTE, page 468), he 
introduced a program that, utilizing 
trigonometric techniques, could simulate 
the VOR (very-high-frequency omni- 
range) readings of an airplane in flight. He 
then observed (in the "Modifications" sec- 
tion) that this program would lend itself 
well to high-resolution graphics displays 
of simulation space, the To/From flag, the 
CDI (course deviation indicator), and so 
on. 

Such a program does indeed exist and 
has many additional features. Air Naviga- 
tion Trainer (ANT) is available for the 
Apple II computer from Space-Time As- 
sociates (20-39 Country Club Dr., Man- 
chester, NH 03102, (603) 625-1094) for 
$40. ANT isa real-time simulation involv- 
ing a world of six VORs, two NDBs (non- 
directional beacons), and other land- 
marks. [n this program you must actually 
navigate by making heading, airspeed, 


and OBS changes, adjusting for the effects 
of the wind (selectable), viewing the 
ground track (selectable and scale- 
adjustable), etc. All maps and cockpit in- 
strumentation are in graphics. Sound ef- 
fects, including Morse station IDs, add to 
the realism. Four different simulations and 
a VOR demonstration for beginners are 
included. 


Ken Winograd 
Space-Time Associates 
20-39 Country Club Dr. 
Manchester, NH 03102 
(603) 625-1094 


Double Density 
for the Osborne 1 


As a long-time user of the Osborne 1, I 
was greatly interested by Mark Dahmke's 
well-written analysis of this superior com- 
puter ("The Osborne 1," June 1982 BYTE, 
page 348). Permit me, however, to makea 
few remarks and additions to his findings. 

First, the command FMT is now FOR- 
MAT with the new ROM. 

Second, concerning the numeric key- 
pad (and the numeral keys on the regular 
keyboard), you needn't choose either 
numerals or preprogrammed functions. 
Without the control key the numerals 
work as usual; with the control key the 
alternate function is used. 

In answer to the justified complaint that 
the disks hold only 92K bytes of data (for- 
matted), help is on the way. The double- 
density option mentioned in the article 
has been announced and should be avail- 
able by the time this letter is published. 
According to Adam Osborne, who wrote 
me two weeks ago, both single- and 
double-density options will be supported 
by the installed hardware and the accom- 
panying software. 

Again, thank you for a lucid review of a 
great machine. 


Felix Schnur 
18 Murray Hill Rd. 
Scarsdale, NY 10583 


The double-density option for the 
Osborne 1 has been delayed due to design 
problems related to the data-separator 
chip being used. Osborne designers have 
gone back to the drawing board and now 
expect the option to become available this 
fall... M. H. 


Circle 401 on inquiry сага, «esp 


Verbatim Datalife™ flexible 
disks now come in a bold, 
new storage box. But more 
important, they now come to 
you with a five year warranty" 

We can give you a war- 
ranty this long because we're 
confident the way we make 
Datalife disks will make 
them perform better, last 
even longer. 

АП of our Datalife disks 
feature seven data-shielding 
advances for greater disk 
durability, longer data life. 
To protect your data from 
head-to-disk abrasion. To 
shield your data against loss 
due to environmental condi- 
tions. To insure a longer 
lifetime of trouble-free data 


Here's the mostexciting 
Verbatim’s new pack 


recording, storage and 
retrieval. 

Every Datalife disk is 
extensively tested under the 
most extreme conditions. 
Critically-certified to be 100% 
error-free. Assuring you an 
added margin of perfor- 
mance, no matter what the 
operating conditions. 

And we back it up with 
a five year mn ive 
times longer than the in- 
dustry standard. Because 
Verbatim is the standard 
of excellence. 

For flexible disks you 
can depend on-a lot longer 
-call (BOO) 538-1793. 

In California, or outside 
the U.S. call (408) 737-7771 


collect for the name of your 
Verbatim dealer. 

If you want longer data 
life, keep all your data on 
Verbatim Datalife. Our name 
is the promise. Our warranty 
is the proof. 


Ver 


When you say your 


disk drive has more juice 
than Apples, be prepared 


to cut one open. 


The problem with Apple's disk drive 
stems from the core. 

There are a lot of good reasons why 
dealers all over America arent recommend- 
ing Apples disk drive. And one of the main 
reasons is Rana Systems’ new Elite Series 
of Apple I! compatible disk drives. 

It's easy to see why Apple'has been 
having some major slipped disk problems. 
Just look at their antiquated head positioner. 
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Its plastic. Just like a toy. That's why it can 
take multiple passes to get the information 

| | needed. And why the 
information on your disk 
can appear obscured and 
unreadable. If Apples 
positioner doesn't accu- 
rately center the head 
over your data tracks, it's 
no bargain at any price. 


Apple's primitive plastic positioner 
A workable, but sloppy, way lo cap- 
ture data, 


Rana knows the head positioner is the 
heart of the machine, so we didnt cut any 
corners. To most accu- 
rately place the head 
over the data area we 
use finely machined 
lead screws and metal 
band positioners. They 
provide you with the 
fastest and clearest 
data recognition on 
the market. With three 
to four times faster 
access, track to track. With far greater pre- 
cision than Apples, to give you virtually 
100% data integrity. 


Ans s slate E ve art dr lead 
w and metal band positioners give 
vede impr: sir speed and accuracy. 


More juice on Apples inferiority. 

Theres another big problem Apple has 
chosen to ignore. The irritating scratching 
noise that occurs when it is searching for 
information. Rana, on the other hand, has 
built the Elite Series to be virtually noiseless. 

And more importantly Rana has an 
advanced write protect feature which 
makes it impossible to lose your information. 
A simple touch on the front panel's mem- 
brane switch gives you failsafe control. 
Apple of course only has a notch or tab, 
which gives you only minimal protection. 

With the superior Elite controller cara, 
you can control up to four floppy disks using 
only one slot. With Apples you can only use 
two. Of course, you can still plug into 
Apples controller card, but down the line 
you ll want to switch to Напаѕ and save 
yourself a slot. 


Elite also gives you more 
byte per buck. 

Even our most economical model, the 
Elite One, gives you 14% more storage than 
Apple's. 163K versus Apples 143K. With 
our Elite Two offering 326K and our top-of- 
the-line Elite Three offering a 356% storage 
increase at 652K. That's almost comparable 
to hard disk performance, all because of 
our high density single and double sided 
disks and heads. 


Circle 332 on inquiry card. 


— Elite Three 652K+ 356% 


Elite Two 326K+128% 


, Еме One 183K • 14% 
— Disk Il 143K 


And the cost? Just look at the chart. 
2/2 Bytes per dollar for Apple, versus 
between 363 to 767 Bytes per dollar for 
ours. They re not even close. 


Apple Disk il Elite One 


Elite Two Elite Three 


The real beauty of it isn’t 
the beauty of it. 

There is no comparison to the lean, 
clean design of the Elite Series to Apples 
5 year old model (which by the way has 
never been updated). It's our superior 
technology, operating economy, increased 
Storage and faster step that makes us the 
best performing and hottest selling disk 
drive in America. 

SO give us a Call or write for more infor- 
mation. It doesn't take a lot of courage to cut 
into an Apple when you outshine them as 
brilliantly as we do. 


Rana-Systems 


20620 South Leapwood Avenue, Carson, CA 90746 213-538-2353. For dealer information call 
toll free: 1-800-421-2207 In Califorma only call: 1-800-262-1221. Source Number: TCT-654 


Available at al! participating Computerland stores and other fine computer dealers. 
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What if you feel like 
the suspect in every 
error code mystery? 


Call SYNCOM. We've got a 
friendly way of solving things. 


We figure you don't need | e 
any more stress. Youve got 
enough just getting your 
word or data processing 
work done. 


trouble-shooting 
staff as part of their 
service. 
m We'll talk you through 
step-by-step and help 
į pinpoint what the 
problem is. 


But, for the times 


So, whenever a floppy 
diskette — anybody’s floppy 


diskette — fails to initialize 4 hen убы Û preter 
or read/write properly, call : [ t у‹ | P h 
Syncom. о get quietly to tne 


bottom of the matter your- 
self, why not jot these numbers 
in the margin of the Error Codes 
page of your operator's manual. 
800-843-9862; 605-996-8200 


Or write: Syncom, Box 130 
Mitchell, SD 57301 


Talk with a person who will help 
you analyze the problem. Environ- 
ment. Equipment. Handling. Or the 
diskette itself. 


Your Syncom distributors or local 
dealers are already using our 


SYNCOM 


Manufacturer of a full line of flexible media 
Circle 377 on inquiry card. 


A Divtianot Schwan shales Entetprrum, inc 


Letters «x 


Short but Sweet 


І have one comment regarding R. S. 
Peterson's letter in the June 1982 BYTE 
("Cruel but Fair," page 34): typical mili- 
tary thinking. 


R. D. Peterson 
16 Manorshire Dr., Apt. 6 
Fairport, NY 14450 


It's a Small World, 
After АП 


I find it disturbing to read, in such a fine 
publication as BYTE, technically in- 
competent (if not deliberately misleading) 
advertising. I refer to the advertisement 
by Microstuf Inc. on page 121 of the June 
1982 BYTE. I have seen this advertisement 
in earlier issues but assumed it would not 
appear again. 

In the first place, the headline reads 
” 001 Second From Wall Street," and the 
first sentence seems to equate that to a 
microsecond. If that weren't glaring 
enough, the people at Microstuf have also 
moved western Kansas to within 186 (or 
.1867) miles of New York City, unless 
they know of some other Wall Street or 
have found a data-transmission medium 
faster than light. 


Steve Hendrix 
Route 8 Box 81E 
New Braunfels, TX 78130 


BYTE's Bits 


IBM to Exchange Easywriters 


Current owners of IBM Easywriter 1.0 
can exchange that version at authorized 
IBM Personal Computer dealers for the 
recently introduced Easywriter 1.1. Ac- 
cording to IBM, the new version is faster, 
easier to use, and features enhanced capa- 
bilities such as the ability to store 
documents as individual DOS files and to 
convert and merge Visicalc print files into 
Easywriter documents. 

To exchange versions, provide your 
dealer with the inside cover page of the 
Easywriter 1.0 manual as proof of pur- 
chase before December 31, 1982. m 


CompuStar’s 255-User Controller 
shown with a ЗМ Disk Storage System 


The Best Made Better 


When we unveiled our CompuStar™ 
multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better! 


Our newly redesigned CompuStar™ 
boasts the same performance statistics 
that made its predecessor such an over- 
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca- 
pability, an expanded library of visual 
attributes including reverse video, un- 
derlining and below-the-line descenders, 
an enhanced disk operating system and 
Microsoft BASIC —- all at no extra cost! 
And single-user systems now start at as 
little as $2995. 


There are four types of CompuStar™ 
workstations (called Video Processing 
Units or VPU's) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi-user 
storage. 


Shai ust 18 a tradensark of Мтоко Corporation. 


Up to 255 VPU's can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis- 
ticated. But whether you start with one 
or one-hundred VPU's, you'll probably 
never outgrow your CompuStar. Un- 
like other systems, you configure the 
CompuStar the way you want 
it. . . connecting any combination of 
VPU's in a “daisy chain" fashion into the 
central disk system. And since each 
УРП has its own twin 780 processors, 
its own CP/M* operating system and a 
full 64K of internal memory, (not to 
mention disk capacities of up to 1% 
million bytes), overall system response 
time remains unbelievably fast! And that's 
a clam most of the other multi-user 
vendors just can't make. 


Inside our new CompuStar you'll find 
a level of design sophistication that’s 
destined to establish a new standard 
for the industry. A series of easy-to- 
service modular components has. been 


"Registered trademark of Digital Research, 


engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec’s comprehensive 
customer protection and field service 
programs will insure their total after-the- 
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu- 
ter youll ever (have to) buy, ask 
your dealer today about our all new 
CompuStar™ system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best... even better! 


JC = OMA 
DATA 
SYSTEMS. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 


Circle 203 on inquiry card. 
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Z-80A™ CPU, 
Floppy Disk Controller, 

64K of Memory, Serial & Parallel 

VO Ports ... all on a SINGLE S-100 BOARD! 


Don't Buy Another One of Those 3 Board Sets Till You See What One Can Do! 


Advanced Micro Digital has been e (ЕСЕ S-100 Standard : Also introducing SUPER/SLAVE to 


producing the SUPER QUAD for 
some time now and it's truly one of 
a kind. Just plug this board into 
any S-100 mother board and 
hook-up your disk drives to it. It 
flies. Runs with CP/M, MP/M, and 
turbo-DOS. You can also plug in 
additional boards, I/O, hard disk 
controllers, etc. SUPER QUAD Is a 
BUS rnaster. The cost of this board 
is one third to one half of what 
you have been paying for the 
thiee board set. Just take a look 
at these features: 


• Z-80A CPU 

e 64K of Bank Select Memory as 
well as extended addressing 

« Double density floppy disk 
controller. Both 8 or 5%" Disk 
Drives 

• 2 serial & 2 parallel I/O ports 
(RS-232 and intelligent hard 
disk interface). 

e 2K or 4K of monitor EPROM 

e Runs with CP/M®, MP/M® and 
turbo-DOS" 

e One year warranty. 

e Free copy of superbios disk 

NOTE: off-board DMA supports 
PF). А " Now it's time to replace or 

throw away the old S-100 


in. Save space. money and power. 
Retail price 15 $875. 


12700 B Knott St. • Garden Grove CA 92641 • (714) 891-4004 
© Registered Trademark of Di 


gital Research Corp. А Ir | 
" Registered Trademark of Software 2000 Inc. Circle 8 on Inquiry card 


boards and plug the SUPER QUAD 


run multi-processing operating 
systems such as turbo-DOS™. With 
128/64K of memory, serial & 
parallel I/O, you can plug 
multiple of the slaves with the 
master and each user will have its 
own CPU and mernory local. 


For more information write or call: Sales Dept. 


TELEX: 678401 tab irin 


€ Gopyright 1981 Advanced Micro Digita! Corp 


Beyond the Peaks of Visicalc 


Desktop Plan П, Microfinesse, and Plan80 let 
financial planners handle large and complex models. 


Planning, particularly financial 
planning, has always been associated 
with some level of mystique. In an- 
cient times, planners studied the 
stars, consulted with oracles, or ex- 
amined the entrails of animals. Even 
today, our modern statistical tech- 
niques are considered by some to be 
as mystical as the reading of tea 
leaves. But mystical or not, the goal 
of financial planning has always been 


About the Author 

Jack Bishop is a strategic planner and 
economist who has degrees in both chemical 
engineering (BS) and business (PhD). His first 
association with computers dates back to the 
days of vacuum tubes (IBM 709). 


Visicalc is a trademark of Visicorp. 


Editor's note: Until very recently, Microfinesse 
was distributed by Osborme/McGraw-Hill of 
Berkeley, California, and it was there that all of 
the author's dealings took place. At press time, 
the developers of the software, P-E Consulting 
Group of Egham, England, were handling the 
distribution, but they are actively seeking 
another firm to take over distribution in the 
U.S. .. R.M. 


Jack Bishop 
916 Maple Ave. 
Evanston, IL 60202 


the same: to manage available 
resources in the most profitable way. 
The goal of the three software 
packages reviewed here is to do just 
that. 

One of the main advantages of 
financial planning is that it provides a 
rationale for making financial deci- 
sions. Long-range plans can be used 
to evaluate such issues as the merits 
of borrowing how much, when, and 
at what terms. Effective planning also 
lets a manager anticipate cash needs 
in time to avoid the expense of last- 
minute borrowing. 

These three software packages are 
intended to help us reduce financial 
and other types of plans to numbers. 
The claims for the packages include 
budgeting, planning, control, 
finance, and cash management. The 
marketers also suggest that their soft- 
ware can analyze sales, capital, infla- 
tion, interest rates, real estate, pro- 
ductivity, cost and variance, 
research-and-development projects, 
and so on. 

That's quite a list, but all three 
packages achieve the goal of pro- 


viding powerful yet simple financial 
modeling tools for a modest cost. 
With a fair degree of training and ex- 
perience in the accounting field, you 
will find any of these packages a cost- 
effective tool. For those without such 
training, I hope this article may pro- 
vide a bit of background. 


Financial Modeling 

Long-range planning, often called a 
"modeling exercise," can extend 
beyond mere numbers to mirror the 
organization of a business. Variables 
such as labor, material, and capital 
requirements can be charted by day, 
week, month, or year. Such a model 
ties concepts together and suggests 
relationships between people, pro- 
ducts, and money. 

[t is important to realize that, 
without an understanding of the 
"real' world, the best model is 
useless. Hence the key to constructing 
workable models is a strong sense of 
how the world works and what is im- 
portant. With these factors in mind, 
the software can help you develop 
financial insight. 
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At a Glance 


Name 
Desktop Plan Il 


Type 
Financial Planning-Plus 


Manufacturer 

Visicorp (Personal Software} 
2895 Zanker Rd. 

San Jose. CA 95] 34 

(408) 946-9000 


Language 
| BASIC 


Price 

$250 
1 system disk 
| backup disk 


Documentation 
199-раде manual 


Equipment required 
Apple Il or 1 Plus 

32K bytes [or тоге) 

1 disk [or more] 
Printer recommended 


Audlence 

Financial professionals 

Independent business professionals with 
MBA or equivalent 


The Limits of Visicalc 

Visicalc was the pioneer of finan- 
cial planning programs for 
microcomputers, and my first love. 
Its greatest strength is its extreme flex- 
ibility. With it I can quickly lay out 
the basic structure of a model (the 
number of years, the main elements 
of income and expense, and so on). 
But the development of a model is a 
"cut and paste" process; it is never 
right the first time. Lines have to be 
changed. And lines have to be added. 

As time went on and I added more 
line items, more years, more 
businesses, and so on, this "more is 
better" syndrome led me out of 
memory so many times that I decided 
to look for additional software. I 
needed something that would handle 
more information but provide the 
flexibility and ease of use Visicalc 
gave me. This review is the story of 
that search. 
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Name 
Microfinesse 


Type 
Financial Planning-Pius 


Manufacturer 

P-E Consulting Group Ltd. 

Park House 

Egham, Surrey 

England TW20 OHW 

(formerly distributed by Osborne/McGraw- 
Hill] 


Language 
Pascal 


Price 
$495 
4 system disks 
Software protection chip 


Documentatlon 
| 39-page manual 


Equipment required 
Apple it Pius 

48K bytes [ог more} 

2 disks (or more] 
80-132 column printer 
Pascal language system 


Audience 

Financial professionals 

Independent business professionals with 
MBA or equivalent 


Getting Started 

Desktop Plan II, from the wonder- 
ful folks who brought us Visicalc, is 
the simplest package to use. And it 
even lets you transfer Visicalc files to 
the format required for Desktop Plan 
II. But the documentation in the 
package I bought left something to be 
desired: after I read page 4 in section 
1, I expected to find page 5; instead, I 
found page 5 of the table of contents. 
I still wonder if I missed something 
important. Such mistakes are usually 
the exception, but even minor exclu- 
sions can throw you off. 

In addition, a few helpful features 
were missing. Color highlights in the 
manual would let some of us flip 
through quickly and others savor 
each word. Tabs for each section 
would be helpful in each of these 
packages. А pocket card summariz- 
ing the key points on the operation of 
the system would also be a welcome 


Name 
Plan80 


Type 
Financial Planning-Plus 


Manufacturer 

Business Planning Systems Inc. 
Two North State St. 

Dover, DE 19901 

[302] 674-5500 


Language 
CP/M 


Price 
5295 
| system disk 


Documentatlon 
139-page manual 


Equipment required 
Apple and standard CP/M system 
56K bytes [or тоге) 
2 disks (or more} 
Editor to create and modify text files 
Terminal with: 

cursor addressing 

clear screen 


Audlence 

Financial professionals 

Independent business professionals with 
MBA or equivalent 


addition. I use many computer 
systems and languages, each with its 
own syntax and mechanisms, and 
such pocket cards are invaluable 
references. 

On a positive note, I appreciate the 
heavy paper stock of the Desktop 
Plan II manual. Manuals tend to 
receive quite a bit of abuse. Desktop 
Plan II sets a decent standard for 
others in its use of heavy paper. 

Developing a model on Desktop 
Plan II is fairly simple. As with any 
system, modeling begins by writing 
out the line items on a sheet of paper 
(sales, cost of goods, and so on). The 
next step is defining the mathematical 
relationships between line items. This 
can be as simple as "gross margin 
equals sales minus cost of goods 
sold." Having written the model 
down (after 15 years of developing 
models of one sort or another, I con- 
fess to doing much of this in my 


head), I simply type the data into the 
machine. With Desktop Plan II, the 
data entry moves easily, followed by 
calculation rules selected from the 
menu or programmed in BASIC on 
the side. (More about these calcula- 
tion rules later.) 

As far as time is concerned, with 
Visicalc I could develop a simple in- 
come statement and balance sheet, 
with some ratios, in a couple of 
hours. That includes some simple 
projections for the future values and 
some time for "prettying up" the 
reports, but no forecasting routines. 
The same sort of model took a little 
longer with Desktop Plan II, but no 
longer than half a day. Although it 
gave me some extra power and I 
saved the time I usually spend clean- 
ing up the Visicalc reports, the added 
structure of Desktop Plan II involved 
a little more time. 

Plan80 doesn't really start the same 
way. Copying the single disk is sim- 
ple, and running through the routines 
to customize the system to my 
Anadex CM13L was reasonably 
straightforward, even though this ter- 
minal was not among those listed in 
the manual. Forty-five minutes later, 
after only a few problems, I was able 
to boot the copy disk, type "Plan80," 
and enter the name of one of the 
seven examples. Working through the 
examples on the Plan80 disk is 
painless, but: watch out for a long, 
slow-breaking pitch on page C-7 of 
the manual: 


To create a new Plan80 applica- 
tion you use a program, called 
an editor. .. . If you have a 
favorite program for composing 
letters and reports, then use it to 
create text files containing 
Plan80 statements. 


Sounds great, but moving back and 
forth between my editor and the 
Plan80 code wears my patience thin 
very quickly. And if you don't havea 
favorite editor, or any editor, you're 
in trouble. 

Unlike the Desktop Plan II manual, 
Plan80's 8v; by 11 format is difficult 
to balance on your lap along with the 
data, notes of the model structure, 
and whatever. And while the manual 


Maximum Number of Lines 


Desktop 
Periods Plan Il 
10 270 
18 140 
20 М.А. 
30 М.А. 


Micro- 

Plan80 finesse 
304 250 
200 250 
183 250 
130 166 


Table 1: A summary of maximum model sizes (lines) versus the number of periods 
(columns). Plan80 and Microfinesse offer an advantage in that you can run larger 


problems. Note: М.А. = not available. 


for Desktop Plan II includes pictures 
of the screen, Plan80’s instructions 
are vague because the authors don't 
know what editor I am using. The 
first time I could really see Plan80 
itself was when I ran the program 
after | set up the model using the 
prescribed structure and conventions. 
І read the first 60 pages of the manual 
without really tumbling onto this 
fact. 

My two-hour Visicalc model and 
four-hour Desktop Plan II model 
took more than eight hours with 
Plan80. I gained some more power 
along the way but sacrificed some 
ease; I was still left with a report that 
had formatting problems. 

Microfinesse—with four disks to 
copy and Pascal routines to patch in- 
to the copies, not to mention the 
"software protection chip" to replace 
my game paddles in the paddle 
port—intimidated me at first. Finally, 
I was able to figure out which disks 
should be inserted into which drives, 
and when. But the manual could be 
more explicit. Again, the rows and 
columns are the first things to set up, 
but they are very hard to change. 
After having to rewrite a model from 
scratch, you'll be sure to plan the next 
one very carefully. The manual pro- 
vides a convenient overview of the 
process, but the instructions on the 
screen don't quite seem to match the 
manual. А rewrite of the manual with 
screen displays (à la Destop Plan II) 
and walk-through answers would be 
a vast improvement. So would distin- 
guishing a "one" from an "el." 

Microfinesse, the most powerful of 


the three packages, can be a bit over- 
whelming at the start. The first model 
I did took all day, and that's just an 
estimate. 


Model Size Limits 

One of the major advantages these 
packages have over Visicalc is their 
ability to handle fairly large and com- 
plex models. Early Visicalc models 
had about 150 rows and 20 columns 
(for months, quarters, or years), but 
for many applications that was not 
enough. Ап industrial or retail plan 
for a given period of time in the 
future should also include an equal 
number of months or years of his- 
tory. This means that you would need 
30 to 50 columns for a monthly plan 
and 15 to 30 columns for an annual 
plan. With fewer than about 20 col- 
umns, you must force the analysis to 
fit the model, an undesirable state of 
affairs. By this standard, both Plan80 
and Microfinesse improve on 
Desktop Plan II (see table 1). Not that 
Desktop Plan II won't work well for 
most models, especially those that re- 
quire fewer data points—it will. But 
take the number of columns into ac- 
count before buying. 

Another drawback to Desktop 
Plan II is its inflexibility in terms of 
size. À key phrase in the Desktop 
Plan II manual explains: 


The entries defining the size of 
the model cannot be changed 
for this model any time after the 
"Y" response. 


This means you should spend some 


October 1982 © BYTE Publications Inc 3I 


time carefully planning the model 
before you start to lay it out, or face 
Desktop Plan |! Plan80 Microfinesse the risk of having to РО back and redo 
everything. All packages require 


Define rows and Insert titles of Insert titles of ‚ Е 
columns rows and columns rows and columns some commitment to size at the start, 
Enter values Enter values Enter values but Plan80 offers the greatest degree 
Choose calcula- Define calculation Define calculation РИТУ 
tion rules rules rules and structure of flexibility of the three. Desktop 
Choose items for Plan Il's size constraint and inflex- 
report ibility make it the most limited in this 
regard. 
Table 2: The basic structure of the modeling packages. The different structures of 
Structure 


each package don't seem to offer any clear advantages. 
The structure of a program largely 


determines its capabilities and flex- 
ibility. А program that creates a 
separate file of calculated values or 
reports, for example, is easier to leave 
to someone else for printing or fur- 
PROFIT CONTRIBUTION ther analysis. 
zz Microfinesse is designed to accom- 
modate as many as 15 different 
reports. The other two packages let 
you format reports after developing, 
the model, and of these Desktop Plan 
II offers the simplest but least power- 
ful report structure. The report struc- 
ture provided by Microfinesse is its 
most powerful selling feature. 

All three programs provide a 
separate model-definition structure, 
which is an easy form to use. Desktop 
Plan II walks you through the con- 
struction of the model, one step (row 
or column) at a time, not necessarily 
in sequential order. Plan80 and 
Microfinesse ask you to develop 
calculation rules but do provide 
powerful functions for quick and ac- 
curate model development (more 
about these later). Microfinesse, 
PROJ. CASHFLOW 1983 however, seems to have manufactur- 
| ing problems, bad luck, or both, 
because the model development op- 
tion on my copy had unexplained er- 
| ror codes. 

| While some structural differences 
| in the programs exist (see table 2), no 

| опе method is clearly superior to the 

| | | others. For my purposes, I prefer to 
| | m m и | put in the data that is readily 
K$ | | | | available, develop some rules (rela- 


О ГЛ tionships), test them out, get some 
30 


more data, and so on. None of these 
JFMAMJJASOND 


120 
90. 
60. 
30 


packages is as suited to that kind of 
eclectic development as  Visicalc. 
However, Microfinesse, which sets 
up a names structure right away, lets 
me work with abbreviations, a 
Photo 1: Microfinesse's graphics options include pie charts and bar charts. helpful addition. And Plan80 offers 
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the option of names or row numbers, 
a handier method in practice than 
you'd think. 


Making Changes 

Somewhere, other than in text- 
books, is a model that is actually built 
right the first time and does not re- 
quire changing. Until I find it, I look 
for software that lets me learn and 
expand so that I can improve my 
models and then contract, simplify, 
and improve them even more. Only 
one package of the three, Plan80, 
seems to address this need directly. 

Microfinesse lets you make changes 
by saving single rows—a 
nuisance —but you can save the rows 
of a small model, grouping them into 
a larger structure to develop a new, 
improved version later. That's a lot of 
trouble, and I have a feeling that re- 
entering the data would be easier. 

Desktop Plan II suggests that I 
leave blank lines for subsequent 
changes. This point is well taken and 
would be enhanced if the program let 
me renumber lines and move blocks 
of code around in the structure of the 
model. 

Plan80 models, built by your own 
editor outside of Plan80, have a great 
deal of flexibility. Why the marketers 
haven't pushed this is beyond me. 
The ability to move the whole struc- 
ture of the model around is probably 
Plan80's best feature.. 


Graphics 

As a fan of the ability of graphics 
to present the results of modeling, I 
looked forward to the graphics all 
three packages promised. I expected 
to be able to do the following: 


eselect line, bar, scatter, or pie charts 
e mix line and bar charts 

eset the scale for both horizontal and 
vertical axes 

eset titles anywhere on the page 
eselect up to five curves per graph 
eplot changes in earnings versus 
changes in sales or assets—a marginal 
income analysis 


Alas and alack, three promises, one 
delivery—and even that is not with- 
out severe limitations. 

The first Microfinesse graphics disk 


Photo 2: An example of Desktop Plan II graphics. 


I received had a bad sector, so I had 
to wait for a replacement. Fortunate- 
ly, it was worth the wait. The litera- 
ture promised line or bar charts, pie 
charts, and a color slide show. 
Microfinesse's performance proved to 
be spectacular (see photo 1). Its op- 
tions include title slides, choice of col- 
ors, and center- or left-margin posi- 
tioning. In addition, the user controls 
the order in which the slides are 
presented (in forward or reverse 
order). The user sets the timing. All 
of these features are built into 
Microfinesse. Stil, the x axis is 
limited to 24 values, too few for 
many of my needs, but possibly plen- 
ty for yours. Of course, being limited 
to one line on a chart at a time 
precludes many analyses and much 
power. But keyboard entry of graphic 
data provides such additional cap- 
abilities as adding an economic con- 
text to a sales projection. 

Desktop Plan II offers the second- 
best graphics of the three (see photo 
2). I can get line or bar charts but not 
the mixture of the two that I find very 
useful. I can also save the picture to 
print with my Epson later—a vast im- 
provement over a pile of computer 
pages (you can print the graph direct- 
ly if you have a Silentype). А feature 
that would let the user set an initial 
configuration to print with his par- 
ticular equipment would be a wel- 


come addition. Autoscaling the axes 
is a real nuisance, and I hope that 
subsequent versions remove this 
restriction. My attempt to plot small 
values messed up the screen and hung 
up the system. 

Plan80's graphics capabilities leave 
a lot to be desired (see photo 3). The 
scaling on the x (horizontal) and y 
(vertical) axes is crude and only 
nominally under my control. I found 
the commands difficult to use because 
the options are paged "underneath" 
the class of the option (the type of 
graph—bar, two bars, scatter, 
cumulative—is visible for only an ins- 
tant and then disappears behind the 
word “TYPE” again). The simplistic 
structure of the graph renders it 
useless to me. However, highlighting 
the data points on the screen is a nice 
touch. The literature asserts that the 
ability to get a hard copy of the graph 
is in the works, and such a feature 
would be welcome—if I thought the 
basic graphics routines were worth 
printing. The graphics routines need 
improvement; revamped parameter 
handling and more observations and 
curves would make the package 
useful. If I were the author of these 
routines, I'd scrap them. 

While the graphics capabilities of 
the Microfinesse package approached 
my expectations, the others were a 
source of great disappointment to me. 
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Photo 3: An example of Plan80 graphics. 


Certainly microcomputers have 
greater graphics potential than these 
packages indicate. 


Built-in Functions 

The functions that are built into the 
software enable someone who doesn't 
know what a net present value is, for 
example, to calculate one to more 
decimal places than common sense 
dictates. I have mixed emotions about 
features such as this. If I don't under- 
stand the power (and assumptions) of 
a function, I hope that I have the 
good sense to read about the assump- 
tions and limitations associated with 
it. It’s always a good idea to avoid us- 
ing tools you don’t understand. 

Desktop Plan II, to my mind, has 
the most limited and inconvenient 
functions of the three packages (table 
3), but its authors do let you write a 
number of custom rules. It didn't take 
me long to discover that the custom- 
rule feature was by far the best for 
most of my models, while I ignored 
most of the built-in rules. The stan- 
dard row-and-column manipulations 
seemed very clumsy to use. 

The data-generation functions 
Desktop Plan II provides for forecast- 
ing are adequate for simple purposes, 
but not very powerful. Plan80 and 
Microfinesse solve the problem by 
making the user write the whole 
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model off-line, but provide a 
number of special functions keyed to 
financial modeling. 

The depreciation options, most ful- 
ly laid out in Plan80 and more 
modestly in Microfinesse, are a 
worthwhile addition. I am, however, 
disappointed not to find routines for 
funding debt or to enable a multi- 
variate regression analysis of 
historical data for use in establishing 
a basis for the projection of the future 
of an ongoing business. 

Because all three packages tout 
their ability to deal with monthly and 
quarterly data, I expected to see some 
statistical routines for dealing with 
such data. No such luck. Moving 
averages, more advanced seasonal 
adjustment, exponential smoothing, 
and so on are possible but may be dif- 
ficult for the authors to include. The 
absence of such routines is a real loss. 
I wasn't really surprised to find 
multivariate regression routines miss- 
ing, but I do believe statistical 
routines have a place in any modeling 
package. 


The ability to move smoothly from : 


historical data through data genera- 
tion is somewhat cumbersome in all 
three packages. Examples that com- 
bine historical and projected sections, 
such as those that show calculated 
historical growth rates and sales pro- 
jections derived from assumed 


growth rates, would display a better 
understanding of the user's needs. 
The presentation of an example along 
these lines might result in the 
development of more powerful 
second-generation offerings. 

The allocation rules Microfinesse 
provides are more powerful than they 
seem and offer the potential to take a 
top-down approach, allocating the 
shortfall in a profit plan to individual 
products and salespeople, for in- 
stance. Wow! 

In general, however, a model's 
basic structure is the simplest part; 
count on doing that yourself. The 
functions provided by Plan80 and 
Microfinesse will help you around a 
few of the curves, but you must do 
anything fancy off-line, with the 
results plugged back into these struc- 
tures. 


Examples and Reports 

Examples of how a software 
package works let us see the cap- 
abilities of the program and learn 
some tricks as well. These examples 
are particularly helpful because they 
may give us insight into the structure 
of a model that the authors intended 
and for which they developed their 
programs. А sample of each of the 
reports hints at the reporting flexibili- 
ty more than any "tricks" the authors 
might share with us. 

Sophisticated reports are distin- 
guished by a number of little touches, 
including centered titles and 
headings, footnotes, the time and 
date stamped on each page, good 
pagination, true-column underlines 
(rather than a bunch of dashes that 
use up a line), commas to indicate 
thousands, a leading “$” at the head 
of a column, and a variety of ways to 
express "zero" (0, blank, — ) and 
negatives ( —, brackets ) and so on. In 
the modeling business, two features 
are absolutely required: the stamp of 
the date and time on each page, and 
the ability to dump the equations 
(similarly date- and time-stamped) 
easily. Modeling involves many dif- 
ferent alternatives ("What if ... "), 
and without the time and date 
stamped, you might forget which set 
of reports came from which set of 
assumptions or calculation rules. 


Arithmetic апа 


trigonometric 


Depreciation 


Time phasing 


Investment analysis 


Forecast generation 


Table 3: A summary of built-in functions. 


Desktop Plan II provides a single, 
but straightforward, example of a 
program (listing 1). The reports are 
date-stamped but not time-stamped. 
The overall look of the report is state- 
of-the-art for a mainframe about 10 
years ago. The equation list (listing 2) 
will take some getting used to. As for 
custom rules, you're on your own; 
the list gives the calculation rules 
only, which I find very cumbersome. 

The single example provided with 
Microfinesse offers little clue to the 
power of the program(s). I could have 
used about five more examples show- 
ing how to take advantage of the ef- 
fort expended in the development of 
this product. The quality of the 
reports, too, leaves a great deal to be 
desired (listing 3). The report is date- 
stamped, but the rest of it looks as if 
it were designed by engineers for 


Desktop Micro- 
Plan 1! Plan80 finesse 
add, sum add, sum add, sum 
subtract subtract subtract 
multiply multiply multiply 
divide divide divide 
percent percent percent 
maximum 
minimum 
lookup 
absolute absolute absolute 
natural and natural and natural and 
common logs common logs common logs 
exponential exponential exponential 
sin, COS, Sin, COS, Sin, COS, 
tan, etc. tan, etc. tan, etc. 
square root square root square root 
integer integer integer 
fraction 
straight-line straight-line 
decl. balance decl. balance 
sum of year's 
digits 
decl. bal.- 
str. line 
time shift lag lag 
net present net present 
value value 
IRR IRR 
interpolation: 
arithmetic 
geometric 
growth: growth: 
simple simple 
compound 
allocation: 
equal 
pro-rata 


engineers (as an engineer as well as a 
manager, I admit to being oversensi- 
tive to the cosmetics of a good presen- 
tation). Looks like scissors and rub- 
ber cement are the solution to pagina- 
tion. Equation lists are similarly 
straightforward (listing 4), without 
the cosmetic care that went into the 
graphics. I hope the authors will con- 
sider adding to the reporting section 
the little things that can mean so 
much to help communicate the results 
of the analysis, such as commas to in- 
dicate thousands. 

Plan80, which offers seven pro- 
gram examples, has moved in this 
direction, but the examples are on 
one side of a page while the rules are 
on the back side (thank goodness for 
photocopiers). Plan80 reports are 
simple and utilitarian (listing 5). For 
equation lists, I am left to the quality 


of the editor I was forced to bring to 
the party. Some tricks in putting data 
and row headings into the report ob- 
viously exist. But several hours with 
the manual have yet to reveal some 
important ones. 


Sensitivity Analyses 

After you develop the first few sim- 
ple models, you may wonder, "What 
will happen to profits (and borrow- 
ing) if the sales growth is reduced?" 
Or "How much can sales fall and the 
business still break even?" The way 
you develop the model is one major 
key to the ability to do such analyses. 
An original model design that in- 
cludes many ties between variables 
provides this capability. Only Micro- 
finesse, however, offers a specific 
function to aid in this kind of work. If 
you are skilled in modeling, you 
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Listing 1: A report produced by Desktop Plan II, The look is reminiscent of that available on mainframes about 10 years ago. The 
time stamp (7:41 p.m.) had to be done by hand. 


TOFNOTCH MANUFACTURING COMPANY 
FINANCIAL FROJECTIONS 


FISCAL 19-- 
TOPNOTCH JUNE 8 1982 ~ 7:41FM JAN FEE MAR APR 
ASSUMF TIONS 
PRIOR YEARS MONTHLY SALES (3) 213000 218000 215000 217000 
MONTHLY GROWTH RATE (7) (6) aa = = -— 
RETURNS & ALLOWANCES (% SALES) (7) PE d ne - 
VARIABLE SALES COST (% SALES) (8) 7.0 - - 
MATERIAL COST (Ж SALES) (9) 47.35 ~ = p 
HOURLY LAEOR RATE (10) Ja ac) - - - 
NUMBER OF DIRECT LAB. FERSONS (11) 20 - = is 
FACTORY BURDEN RATE (7) (12) 30.5 — - - 
INCOME 

FORECASTED (GROSS SALES (22 215000 - tne " 
RETURNS & ALLOWANCES (23) Е 2 = ie 
NET SALES (26) Р 2. И 

COST OF GOODS SOLD 
MATERIAL COST (32) = . - m 
LAEOR COST ^ SS) ~ — - = 
FACTORY OVERHEAD--FIXED (34) 3100 - - ee 
FACTORY OVERHEAD-VARIAEL.E (55) = - = 
TOTAL COST OF GOODS SOLD (39) = — m ji 
GROSS MARGIN (41) = - = = 

OPERATING EXFENSES 
SELLING (52 4300 ~ РЕ & 
MAREETING (ao) 7900 - si = 
GENERAL & ADMINISTRATIVE (54) 12500 am — - 
ENGINEERING & DEVELOFMENT (S9) 8900 - же = 
RENT (36) 5100 - E - 
TELEFHONE & UTILITIES (57) 1700 — - 2 
TOTAL OFERATING EXFENSES (o E == — 
NET PROFIT BEFORE TAXES (45) ~ - + — 

Listing 2: A Desktop Plan II equation list. | 

CALCULATION RULES NAMED EASIC.R 
NUMBER DESCRIFTION ROW 1 ROW 2 ROW 3 COL 1 COL 2 COL 3 

COMMENT: COGS=GM-SALES 
1 10-SUETIRACT A ROW FROM ANOTHER 6 1 4 1 17 о 2 

COMMENT: ERCIT=GM-OF.EXF'. 
2 10--SUETRACT A ROW FROM ANOTHER 10 & 11 1 17 Q 

COMMENT: COC+CONSOLIDAT IONS 
5 9-ADD TWO ROWS 14 19 o1 1 17 Q 
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Listing 3: A report produced by Microfinesse. (Тор) A profit and loss statement. (Bottom) Net present value and part of the sensitivi- 
ty report. Note that in this part of the report it is difficult to tell which columns the data refer to. 


QTR | QTR 2 QTR 3 QTR 4 1983 
78174 943543 81980 104588 349085 
30730 33165 32244 4085 137224 
7900 9900 9900 7900 39600 
5600 5600 6610 6600 26400 
4730 4730 4730 4730 18920 
9743 7174 6995 6820 26732 
26973 28404 28229 28050 111652 
3757 4761 4019 13035 29972 
2681 3508 4593 4222 15103 
1075 1153 (573) 8813 10449 
ZIZZZZZZZE EIIZZIZZIZZIZZIZI Z2ZZZIZZZZZZ IIZZZIZZZZI IZEZZIZZZZZZ 
39,31 39. 32 39, 33 39.2 39.31 
4.81 9.64 4.90 12.46 6,95 
1.38 1.44 1.2 5.95 2,00 
0.45 0,79 0.75 0, 64 0,66 
$8517 72235 7178] 71406 


REPORT 2: PROFIT AND LOSS ACCOUNTS 
30.1.1995 SCENARIO A 
пн! п? ORS Ш; 1982 
9i 
92 SALES 7344] — 77156 — 7337! © 95635 120802 
93 
94 GROSS CONTRIBUTION 28987 30405 28943 57987 126299 
95 LESS OVERHEADS: - 
960 STAFF 9000 9000 9000 9000 32000 
970 TRANSPORT 5000 5000 5000 4000 24000 
98D OTHER 4300 4300 4300 4300 17200 
99 DEPRECIATION 5750 5406 6041 5890 — 23287 
100 ت — س هد‎ 
101 TOTAL OVERHEADS 25050 24905 25341 25190 100487 
102 
103 OPERATING INCOME 3937 5497 3402 1275 25817 
104 
105 INTEREST 3201 2852 3021 305 — 12179 
س‎ LÁ ——— 
107 PROFIT BEFORE TAX 736 2645 580 9671 133 
108 SSS SSie2a2ceeneaves a a aa ZZZZZEZZZ ÜNZZZZZZZI ZZZZIUSEEL ZZZ 
109 
110 
111 
112 
113 
114 
115 RATIOS 
Mà ----- - 
117 * CONTRIBUTION/SALES 39.36 39.40 39.45 39.2 39.38 
118 1 PRE-TAY PROF/SALES 5.35 7,12 491 13.22 7.65 
119 ¥ PTPRF/TOTAL ASSETS 1,46 2.07 1.2 4.42 2,31 
120 GEBT/EQUITY 0.58 0.52 0. 62 0, 51 0.55 
121 
22 EREAKEYEN SALES 53838 63207 64240 4116 
AT 18.06 DISCOUNT RATE CUMULATIVE PRESENT VALUE OF PROFIT EEFORE TAX 
736,34 2977,99 3394,78 9280.80 9835.81 10339.75 10127.39 12894.04 
RESULTS OF SENSITIVITY RUNS 
20.00 PERCENT CHANGE IN SALES 
73440.60 77156,20 73370.55 96635.00 78174.25 84342.50 81980.25 104588.0 
RESULTS IN PROFIT BEFORE ТАЈ 
736.34 2645.14 — 580.33 9670.93 1075,10 1152.81 (573.28) 8813.10 
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Listing 4: A Microfinesse equation list: straightforward, but without the cosmetic care could do such analyses with the other 

that went into the graphics. two packages, but Microfinesse 

| makes this degree of sophistication a 

bit more automated and easy to 

(Ж -DIGIT LTD.- X) use—a valuable plus for even the 
most skilled analyst. 


(ЖЖЖЖЖЖЖЖЖХ START OF MODEL ЖҰЖЖЖҰЖЖЖ) 


(Ж THIS MODEL PRODUCES 
THE FOLLOWING REFORTS: 


Consolidation 
К CONTRIBUTION SUMMARIES The ability to consolidate the 
-PROFIT AND LOSS ACCOUNTS results of a number of small 
-RALANCE SHEETS businesses is one of the main reasons 
-CASH FLOW STATEMENTS for using one of these packages. With 
DIGIT LTD. PRODUCES TWO PRODUCTS, tiis Consolidation Capability, youre 
CALCULATORS AND DIGITAL WATCHES. to a large extent freed of the limita- 
THE TIME HORIZON IS TWO YEARS AND tions of handling everything within, 
THE PERIODS ARE QUARTERS. x) for example, 48K bytes of memory. 


You can bring in one business at a 
time without overloading the 


PROCEDURE CALCULATE: memory, consolidating as you go. 
You can also build models for one 

EEGIN product at a time, consolidating 
WITH FINESSE” DO several to develop the structure of a 
BEGIN product line. At this point you could 


add the common costs of the product 


(x CALCULATERS *) i -— ; ; 
line, avoiding the distortions of the 


CSALVAL: =CSALVOL XCUFRICE; allocation of common costs. Similar- 
CDCOST: =CSALVOL*CUCOST; ly, you can consolidate the product 
CCONT: =CSALVAL-CDCOST; lines into small businesses, divisions, 


CCPROPS: =CCONT /CSALVAL Ж 100; and large corporations. A mainframe 


can handle this easily, but the 


(ж DIGITAL WATCHES Жж) i | 
microcomputer is constrained by its 


DSALVAL : =DSALVOL ¥DUPRICE: core size and the size of the disk it 
DDCOST: =DSALVOL XDUCOST ; uses for storage (fortunately, these 
DCONT:=DSALVAL-DDCOST ; | limitations are rapidly vanishing). 
Oro oe eee ое; Caution: consolidations with each of 
Ok CONTRIBUTION SUMMARY X) these packages can take some time, 
substantially more than you may be 
SALES: =CSALVAL+DSALVAL ; used to with a large computer. 
DCOSTS1 =CDCOST+DDCOST s 
CONT: =SALES~-DCOSTS; Crore 


' = = 0s i i 
CFROPS: =CONT/SALES# 100); If you make an error in the midst of 


model development or execution, the 
clarity of the error messages is very 


Desktop Micro- important. Having suffered through 
Plan Ii Pian80 finesse P i ng Б 
IBM manuals (“probable program- 

Getting started the * ** mer error’) at 2 in the morning, I look 
Model size ° x "E for error sections that are easy to 
Structure ais “ке kas Find | d fulin foa 
Graphics *+ Š нея the error. I instinctively bristle at 
Built-in functions : nis bé unhelpful error-code lists. 
Examples and reports dw +» «я Mi fi li h f 
Sensitivity Analyses a E ton cro ihesse ists three types of er- 
Consolidation *+ ** an rors (including "nondetected," prob- 
Errors Уса dig И ably the worst) and refers me to the 
E. ue Apple Pascal Language Reference 
** good Manual. May the fleas ot a thousand 
*** excellent camels infest those who take that cop- 


out. Obviously the authors did it 
because going into Pascal language 
errors is beyond their concerns in 


Table 4: A summary of the relative strengths of the three software packages in terms 
of several key characteristics. 
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Listing 5: Plan80 reports are simple and utilitarian. 


FLANBO EXAMFLE #4 


Reinvestment of Earnings Model 
Opening 
Eal ance 1981 1982 1983 1984 1985 
Income Statement 
Investment Income — 270 271 295 AO. 429 
Interest Expense ~ -81 +81 --90 = 107 ~129 
Admin Expense -— =} Ж) -20 “7 =з -25 
Depreciation = -14 -26 ~21 ~17 1 
Frotit Before Tax E m 144 162 706 263 
Taxes - ~ ey hy, ш 49 82 105 
Net Income/Loss ~ m 101 113 123 158 
Em F-Ii- === z= ЕЕН =ч a= = -EEE = => 
Fal ance Sheet - Assets 
Cash 1000 104 179 293 353 414 
Investments = 900 904 983 1176 1429 
Fhysical Assets - 3e 100 160 100 100 
Accum Depreciation — -14 -40 -6P ug -90 
Total Assets 1000 1040 1143 1514 1581 1852 
با اا‎ = == сЕ ЕЕ БЕ Do س‎ | ESZEZZIZIB к= == ыш шы шш اا‎ 
Balance Sheet - Liabilities 
Debt zoo 540 242 6020) 714 857 
Equity JOL goo 600 714 837 995 
Total Liabilities 1090 1040 1145 1314 1501 1852 
aS 5558 =: = f =ч RE = E f= RE oo ج‎ ре. == a Fa 
Assumptions 
Mew Fhysical Assets = DA 50 - = - 
Yeild on Investment — о. 5080 Q,: 300 о, 500 Q, 300 OQ, S00 
Cost for Debt - 0, 150 0.150 Ü. 150 0.150 0.19590 
Tax Eracket #1 - == ~ T^ - -— 
Tax "аске #2 = 99 99 99 99 99 
Tax Bracket #3 = 199 199 199 199 199 
Tax Rate #1 ~ Q, 200 0.200 о, 200 0,200 с. 200 
Tax Rate #2 - о, 300 о. 500 O, (300 O. S00 0.300 
Tax Rate #3 n Q, 400 о, 400 0. 400 (J, 400 о. 400 


model building. Consequently, you 
must be aware that when you run 
Microfinesse you have to carry that 
extra baggage. And in the case of my 
favorite, “System I/O Error," I must 
say I no longer саге what a “S#0 P457 
14158" is. 

Plan80 has 36 error codes along 
with some common-sense advice that 
includes instructions on how to read 
and react to {һе error-handling 
routines—not bad! 

Desktop Plan II includes a section 
on errors, but no index. Errors in the 
custom rules (for calculations) refer 
you to the Apple manuals, which are 
preferable to the old IBM manuals | 
use as a standard. This is no big prob- 
lem, but be prepared to balance your 
worksheets, the program manual, 


andthe Apple manuals on your lap at 
once. 


Conclusion 

If you don't have any financial 
training, these packages are a waste 
of money because they don’t provide 
you with enough crutches to help. If 
you can find a corner computer store 
that stocks and can explain these, 
you'll be lucky. Generally, you have 
to buy this sort of package on faith. 

However, if you have a fair 
amount of financial training, you 
can't go far wrong with any of these 
packages. For a professional, the 
payback on your investment can be 
measured in a few weeks based on my 
experience. It will take you a day to 
build the first model, and in a week or 


so you should be fairly comfortable 
with any of the packages. Although 
no one package is clearly superior to 
the others, each has something for 
someone (see table 4). All are cost- 
effective tools. 

The power of the microcomputer, 
with packages such as these, is 
challenging those who supply time- 
sharing modeling for business use. 
But don't expect such niceties as 
leading dollar signs, commas between 
the thousands, true underlining, and 
so on. Do expect a decent, profes- 
sional product, more akin to a Model 
A than either a Model T (build-your- 


own Visicalc) or a Rolls-Royce (à la 


IFPS, SIMPLAN, XSIM, et al.). And 


remember: a model is only as good as 
the skill of the modeler. W 
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Build the Microvox 
Text-to-Speech Synthesizer 


Part 2: Software 


Rules for conversion of English plain text to phonemes govern the 
operation of this SC-01A-based device. 


This is the second of two articles on 
the design and construction of an ad- 
vanced text-to-speech voice syn- 
thesizer that can be used as a 
peripheral device in most small com- 
puter systems. Its features (listed in 
table 1) include phoneme-based 
speech synthesis, 64 inflection levels, 
software handshaking, and the ability 
to produce music and sound effects. 
In addition, the synthesizer recog- 
nizes and echoes the entire printable 
ASCII (American Standard Code for 


Information Interchange) character 


set, plus the control characters 
Return, Linefeed, Escape, and 
Backspace. 


The voice synthesizer is sold under 
two trade names: Microvox (from 
The Micromint Inc.) and Intex-Talker 
(from Intex Micro Systems Corpora- 
tion). I'll call it the Microvox in this 
article. 


Special thanks to Dianna Visek for her work on 
the text-to-speech algorithm. 
Votrax isa trademark of Federal Screw Works, 


Copyright © 1982 by Steven A. Ciarcia. 
All rights reserved. 
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Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 


The hardware of the Microvox, 
described in detail last month and 
shown in photo 1, consists of a 
general-purpose 6502-based micro- 
computer with a voice-synthesizer 
output section. This month, I will 
concentrate on how text-to-speech 
algorithms work in general and on 
how the Microvox's program 
operates. 


The Votrax SC-O1A 
chip allows the 
construction of English 
words and phrases 
from phonemes. 


Text-to-Speech Conversion 
By the end of the first or second 
grade, most people have the ability to 
convert written text in their native 
language into speech. This conver- 
sion has three basic steps: 
1. the visual recognition of the 
characters in the printed text 
2. the mental conversion of these 
characters into the appropriate 


commands to the mouth, tongue, 
larynx, and lungs 

3. movement of the body parts to 
make the sounds 


We shall now look at how a computer 
can simulate the second and third of 
these tasks. 

The specific commands necessary 
to produce synthetic speech vary ac- 
cording to which speech synthesizer is 
being used. The Votrax SC-01A chip 
used in the Microvox is designed to 
alow the construction of English 
words and phrases from the pho- 
nemes (basic speech sounds) of the 
English language. (The phonemes 
used in the Votrax system are listed in 
table 2 on page 42.) Simulation of 
step 2 consists of converting a se- 
quence of known characters into 
commands to voice-synthesis cir- 
cuitry, which simulates the vocal 
cords and mouth. 

The basic task of the control pro- 
gram in the Microvox is to convert a 
string of characters making up an 
English-language phrase into the cor- 
responding string of phonemes. In ad- 
dition, as will be discussed, the com- 


MicraVon. tex! то SPEECH үм: 


Photo 1: An assembled Microvox speech synthesizer, which can pronounce texts consisting of English words from their representa- 
tion as ASCII characters according to fixed pronunciation rules. The Microvox contains a general-purpose 6502-based microcom- 
puter programmed to control the Votrax-SC-01A-based speech-synthesis circuitry. 


puter should try to produce the ap- 


propriate intonation for each 
phoneme. 
Phrases can be converted to 


phonemes in three ways: 


1. translating whole words to 
phonemes by looking the words up 
in a table, with one table entry for 
each word 

2. breaking words into syntactically 
significant groups of letters (called 
morphs) and looking ир the 
phonemes corresponding to each 
group of letters 

3. applying a set of rules to letter pat- 
terns and individual letters in 
words 


Let’s examine these in order. 


Whole-Word Lookup 

Possessing the appropriate copy- 
right license, you could store a stan- 
dard pronouncing dictionary, such as 
A Pronouncing Dictionary of Ameri- 
can English by Kenyon and Knott 
(reference 6), in computer memory. 
The input text could then be broken 
into its constituent words. After this, 


each word could be looked up in the 
dictionary and replaced with its cor- 
responding pronunciation. This sim- 
ple lookup program would contain 
no more than 1000 bytes. 

There are, however, two disadvan- 
tages with this method. First, because 
a lot of high-speed, randomly accessi- 
ble storage would be needed to store a 
sufficiently large vocabulary, search- 
ing the list for each word might take 
too much run time. Second, whole- 
word lookup fails completely when 
given a word not in the dictionary; an 
unusual word, a newly coined term, 
or a proper name could cause failure. 
For the next few years anyway, 
whole-word lookup seems unpromis- 
ing for most applications. 


Morph Analysis and Lookup 
Professor Jonathan Allen of the 
Massachusetts Institute of Technolo- 
gy has developed a pronouncing 
system, MITALK-79, that is based 
upon analysis of morphs, the letter 
representations of constituent parts of 
words. In a recent article (see 
reference 1), he points out that a dic- 
tionary of 8000 morphs is sufficient to 


deal with more than 95 percent of the 
words in typical texts. Also, because 
new morphs are seldom formed, the 
morph dictionary rarely needs up- 
dating. In the few cases where the 


Phoneme-based speech synthesis 
6502 control microprocessor 
64 crystal-controlled inflection 
levels 
700-character buffer (optionally ex- 
pandable to 2.7k characters) 
6K-byte plain-text-to-phoneme 
algorithm 
Full ASCII printable-character-set 
recognition and echo, plus four 
control codes 
Adjustable data rates (150 to 9600 
bits per second) 
RS-232C and parallel input inter- 
faces 
Phoneme access modes 
Serial X-on/X-off software hand- 
shaking 

11. User-expandable memory 

12. 1-watt audio amplifier with volume 
control 

13. On-board power supply 

14. Music and sound effects 


Table 1: Major characteristics of the 
Microvox text-to-speech synthesizer 
(and of its alter ego, the Intex-Talker). 
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morph approach fails, MITALK-79 


Hexadecimal Phoneme Duration Example Word uses the letter-to-phoneme approach 
Phoneme pis 9 me) described later 
ode 
Dr. Allen’s system offers the best- 
00 EH3 59 jacket quality output of any currently avail- 
о ES d dad able text-to-speech system. Its pro- 
02 ЕН! 121 heavy | р экеп, P 
03 PAO 47 no sound cessing and memory demands, how- 
04 DT 47 butter ever, stretch the limits of the present 
05 А2 71 таке ti ot B t lE vo 
06 A1 103 pail generation of microcomputers. If you 
07 ZH 90 pleasure allow 5 bytes for each morph and 5 
08 АН2 7i honest bytes for its pronunciation, the 
09 I3 55 inhibit Edie T 80.000 
DA I2 30 inhibit morph dictionary will occupy 80,( 
ОВ 11 121 inhibit bytes. The algorithm for finding 
0С М 103 mat morphs considers all possible ways in 
OD N 80 sun hich h d bed d 
ОЕ В 74 bag which each word can be decomposed. 
OF V 71 van Thus, it requires too much processing 
10 CH 71 chip power to achieve real-time perfor- 
11 SH 121 shop ith ical ahi : 
12 7 71 700 mance wit a typical 85-bit micropro- 
13 AW1 146 lawful cessor. Using a 16-bit computer 
He М a ae would, of course, increase through- 
ather 
16 001 103 looking put, but the total cost of the system 
17 ОО 185 book would be significantly higher. 
18 L 103 land 
19 K 80 trick 
JA ) А? judo Letter-to-Phoneme Rules 
1B H 71 hello Letter-to-phoneme rules are a 
1C G 71 get necessary supplement to word or 
He А 105 best orph lookup because there will in 
1Е S 90 pass evitably be words or morphs not 
20 A 185 tame found in the system's dictionary. By 
' 21 AY 65 jade liminati t lessi tl d 
22 y1 80 Jard eliminating or at least greatly reduc- 
23 UH3 47 mission ing the size of word and morph dic- 
24 AH 250 mop tionaries, and relying mainly on 
25 P 103 past |Ена р 1 it i ‘bl 
26 O 185 ov etter-to-phoneme rules, it is possible 
27 | 185 pin to construct a text-to-speech program 
28 U 185 move that will easily run in real time on an 
29 bd 103 any 8-bit mi d will id 
2A + 71 ‘ap -bit microprocessor and will provide 
2B R 90 red satisfactory performance with 4K to 
a | rs meet 8K bytes of memory. 
2E AE 185 a Probably the best of the published 
2F АЕ1 103 after rule-based text-to-speech algorithms 
30 AW? 90 salty is that developed by a team at the 
31 UH2 71 about N IR h Tab t (ref d 
32 UH] 103 уар aval Research Laboratory (referre 
33 UH 185 cup to as NRL; see reference 5). The text- 
5а S: x bold to-speech algorithm embodied in the 
36 IU = dee software of the Microvox is derived 
37 U1 90 June from the NRL algorithm, which com- 
y d 2 is bines word, morph, and letter rules in 
3A ER 146 n a single table of about 400 rules. This 
3B EH 185 ready table contains subtables for each let- 
2 RT a = ter of the alphabet. 
ЗЕ PA 185 2: —Q A minimum set of rules for English 
3F STOP 47 no sound text-to-speech conversion is shown in 


table 3 on page 48. With these rules, it 


Note: T must precede CH to produce "СН" sound. 


DUEL praceda d ie produce Jj" sound: should be possible to achieve intelligi- 


ble, albeit less than perfect, speech. 
Table 2: The 64 Votrax SC-01A phonemes defined f or the English language. Most of Each rule in table 3 supplies a pro- 


these correspond to speech sounds, but two produce silence and one causes speech nunciation for the character string 
synthesis to stop. enclosed in parentheses; each paren- 


thetic string may also have a right 
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Disk Storage 
Neednt Double The Cost Of 


Expanding disk storage on your Apple IT] *™ 
can bean expensive proposition. 

But Micro-Sci has a better proposition for you, 
because our disk drives for the Apple ITI give you 
greater capacity and performance for every 
dallar spent. 

And no compatibility problems. The АЗ is a direct 
replacement for Disk III drives, and the 70-track 
A73 and 140-frack A143 are supplied with a driver 
that is easily added to the SOS driver module, 
affarding extra storage and fast seek rates for all of 
the programs that run under that operating system. 


"Reuistered Trademark of Apple Computers, Cupertino, California. 


Circle 249 on inquiry card. 


International Dealer Inquiries .; .. 


All threeorethe same 5 4" size as your built-in 
drive ond use the same diskettes. 
They also use your Apple III's controller and 


MICRO-SCI 


Micro-Sci is a Division of Standun Controls, Inc. 
2158 SOUTH HATHAWAY STREET • SANTA ANA, CALIFORNIA 92705 • 714/662-2801 + TELEX: 910-346-6739 


power, soving an expansion slot and no AC power 
cord. And they can be mixed in ony combination 

on the daisy-chain. At 572 KBytes, theA143 makes 
a truly viable backup device for the ProFile Hard Disk. 

At 286 KBytes, the A73 gives you o lot more 
capacity than a Disk 111 drive. 

The АЗ offers identical capacity — and is an 
excellent choice forsecand drive compatibilily in 
the Apple I1 emulatian mode. 

So see your Micro-Sci dealer today. 

He'll show you how to up your Apple II's 
performance the affordable way. 


IMC International Markets Carp. Telephane: 714/730-0963 * Telex: 277782-ROBY UR 


ы " 


= 


46K RAM к KITS......13.95 


Sel аф. 16 200 ns » Guaranteed one year 


(Di KETTES — pe. 

AL ISKS.. Mu ж... gel 95 
Single s р rie Dou y 40 Tracks. 
Bir AW mg Box of re st year 


| VERBATIM DATALIF| 
MD 5250! 10. 16 


. 26 50 


© Owl 
im, S 
EMT 


iD 5 10 0 


Ы шу 7-01. 11 
от a 34 80 
ae 349000 - .. ..86 00 
x. imn «MAS BD 
FD 34400 per. с. 4860 


c bere stome 


8 PLASTIC L SE LM ‚..350 

-ASTIC STORAGE В NU R w/ Pus 9 95 
PROTECTDR 5A € 8 Dis city) 2195 
PR. 8 LIIS yl. am .24 95 

015 35485 

i DISK BAN 6.95 
y ок. :ВООТА CPU. E spo Qu ron 99.00 


 PÉ-BD12A 1/0.. App MUT 
80334 DISK 1/0... Me Li 


ж, DUAL DISK .... esse, 899.00 


m Ae 
` ALTOS OE OE 
| SYSTEMS 
б | Alpha Byte for our iow Altos prices. 
Modus: 
— ATARI COM PUTERS 
ARI 800 - M ..659.00 
RI 400 TE a al 
ATARI 810 DISK DRIV = а seamed, 00 
(TARI 850 Е E m 
ТАВ! 410 ROG ECORDER. ...75.00 
|. EPSON CABLE., | ..35.00 
MEMORY MODULE (166). 4.89.95 
4 TE ek UM erst TT 10100 
& PADDLE . CONTROLLERS. NM О 
STAR RAIDERS. о Б 23100 
MISSILE COMMANO. айт 7 
ASTEBIBS r. аван B500 
__ РА@МАНМ r ше NECI 
7 INTEC PERIPHERALS 
RAM MODULES н 
48K FOR ATARI 400. ... .... .-.......279 00 
» 32K FOR ATARI 800...... . 185.00 
E 
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HEWLETT PACKARD 
НР-41 CALCULATORS/PERI. 


HP-32E SCIENTIFIC w/ STATS 46 95 
HP-33C Programmable Scientific. . .76.95 
HP-41C Advanced Programmable ... .211.95 
HP-41CV Advanced Prog 2K mem.. . .274.95 
HP-82106A MEMORY MODULE vci Ча 
HP-82170A Quad Memory Module....... .B9.00 
HP- -82143A PRINTER/PLDTTER. ...324.95 
HP- 82160A IL INTERFACE 119.00 
HP-82161A DIGITAL CASSETTE. 419 00 
HP MATH PAC.. { -29.00 
HP STATISTIC PAC. A OD 
HP REAL ESTATE РАС, a BU 
HP SURVEYING PAC.. ——— 10 


HP STRUCTURAL ANALYSIS PAC.. .....39.00 
HP COMPUTERS 


HP-85A PERSONAL COMPUTER aue 139.00 
HP SINGLE 5'A "DISK DRIVE . 1295.00 
HP DUAL DISK DRIVE.. „a+. 1995 00 


НР-85А 16K MEMORY MODULE.........239.00 


HP-7225B GRAPHICS PLOTTER ...2195.00 
HP PLOTER MODULE.. ws 208700 
HP HP-18 INTERFACE... 329.00 
HP STD APPLICATIONS PAC.. — 83.00 
HP GENERAL STATISTICS PAC. 83.00 
HP GRAPHICS PRESENTATIONS. 159 00 
HP VISICALC PLUS . 159.00 
HP ROM DRAWER à me 59.00 
HP PRINTER/PLOTTER ROM ..............115.00 
HP MASS STORAGE ROM г. МОИ 
HP RS-232 INTERFACE. ....329.00 
РАІМТЕВЅ 

СУТОН F-10 40 CPS PARALLEL. ....,1390.00 
C-ITOH F-10 40 CPS SERIAL ^... 1390.00 
C-ITOH PROWRITER PARALLEL. . 480.00 
C-ITOH PROWRITER SERIAL __........ 590.00 
EPSON МХ-80 W/GRAFTRAX PLUS... SCALL 


EPSON MX-80 F/T W/GRAFTRAX PLUSSCALL 
EPSON MX-100 W/GRAPHTRAX PLUS $CALL 
EPSON GRAFTRAX PLUS.. ERU 


CDMREX CR-1 PARALLEL. — ....-..-... 839.00 
COMREX CR-1 SERIAL .. .. .B89.00 
IDS PRISM 80 W/COLOR >- ee 1599.00 
105 PRISM 132 W/COLOR.. 1799.00 
NEC 8023A.. ..485,00 
NEC SPINWRITER 3530 P ROQ.......... 1995.00 
NEC SPINWRITER 7710 S. RO.. ....... 2545.00 
NEC SPINWRITER 7730 P, RO.......... 2545.00 
NEC SPINWRITER 7700 D SELLUM....2795.00 
NEC SPINWRITER 3500 SELLUM. .....2295.00 


OKIDATA MICROLINE 80....... .......... 389.00 


OKIDATA MICROLINE. 82A... ... ....... 469.00 
OKIDATA MICRDLINE 83A . ............,720.00 
DKIDATA MICROLINE 84.. „s4 11899.00 
DRUESREH B2 ees. gee ..99.00 
QUU UD Iu — 59.00 
GRAPH PROMS 82 & B3... «etes d. DU 


CORVUS 

FOR S-100, APPLE OR TRS-80 
MOD |, III 

Controller, Case/P.S „Operating System. A & T 
5 MEGABYTES.. ...3245.00 
10 MEGABYTES ... ...................4645.00 
20; MEGBBYTBS .. auum ea 5545.00 
MIRROR BACK-UP......... 725.00 


APPLE HARDWARE 


SUPER CLOCK HH... К Гыл 12900 
VERSA WRITER DIGITIZER. > a 7 259.00 
ABT APPLE KEVPAQ.... mm. 
SOFTCARO PREMIUM SYSTEM.......... 379.00 
MICROSOFT 2-80 SOFTCARD............. 260.00 
MICROSOFT ВАМСАНР.................... 125.00 
VIDEX 80x24 VIDEO CAAD..........,.....260.00 
VIDEX KEYBOARD ENHANCER IL, .....-..129.00 


VIOEX ENHANCER REV 0-6... .99.00 
M & R SUPERTERM 80x24 VIDEO BO .315.00 


SSM АЮ BOARO (INTERFACE) A & T...165.00 
SSM AID BOARD (INTERFACE) KIT...... 135.00 
APPLE COOLING FAN.... .., . а 04 44.95 
T/G JOYSTICK.. же... EE АА Әз 
T/G PADDLE.. И ИЕ SD 
Т/С SELECT-A- PORT. чүн d d 
VERSA E-2° POR, 25. лаа 521.99 
MICRO SCI A2 W/CONTROLLER. — 510.00 
MICRO SCI Ад W/O CQNTROLLER......419.00 


MICRO SCI A40 W/CONTROLLER........ 479.00 
MICRO SCI A40 W/D CONTROLLER.....409.00 
MICRO SCI A70 W/CONTROLLER ....... 629.00 
MICRO SCI A70 W/O CONTROLLER.....549.00 
THE MILL-PASCAL SPEEO UP............270.00 
PROMETHEUS VEASACAAD............... 180.00 
LAZAR LOWER CASE + ..................9.00 


MICROBUFFER 11$ 16K W/GRAPHICS ..259.00 
MICROBUFFER 11$ 32K W/GRAPHICS. .299,00 
SURERFAN NN -——É-—— owes 62.00 
RANA CONTROLLER... ... eene 114,00 
RANA DRIVES з. cries: onere net 360.00 
MONITORS 

NEC 12°’ GREEN MONITOR..., .. ,,,. . 179.00 
NEC 12" COLQA MONITOR.......... „- 08 
SANYO 12" MONITOR (B & W).......... 249.00 
SANYO 12°° MONITOR (GREEN). .. 269.00 
SANYO 13' COLOR MONITOR... ........ 469.00 


ZENITH 12' НІ RES GREEN MONITOR. 124.00 


AMDEK COLOR 1.......................:...389.00 
AMDEK RGB COLOR Il. _.....-.888-.00 
АМОЕК AGB INTERFACE.. ......,.... ...169.00 
COMREX 12" GREEN MONITOR..........165.00 
MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD.. ..... .199.00 


ROMPLUS W/ KEYBOARO FILTER.......179.00 


ROMPLUS W/O KEYBOARO FILTER. — 13 0.00 
KEYBOARD FILTER ROM..... ; 
CUDYROM.. ......:: aT 
MUSIC SYSTEM........ a arose 
ROMWRITER. . .. экза 
APPLE CEOECK ue... — 
A/D + D/A.. zm 
EXPANSION CHASSIS. ЫЈ 
RAMPLUS 32К.... 


et APTA? EWA Om EE +e 
- 


CALIF. COMPUTER 


SYSTEMS 

S-100 BOARDS 

2200A MAINFRAME.... . .... died 900. 
2065C 64K DYNAMIC RAM . .... | 


2422 FLOPPY DISK CONT. & CP/M* 359. 
2710 FOUR SERIAL 1/0... a... ee 9... 
2718 TWO-P/TWO-S 1/0 .. چ‎ 
2720 FOUR PARALLEL 1/0... Е ЛО 
2810 2:80. CPU Т... Be 


® 
APPLE BOARDS © 
7710A ASYNCHRONOUS 5 INTERFACE149 00 - 
7712A SYNCHRONOUS S. INTERFACE. 159 00 
742A CALENOER CLOCK. .. ...., . 99. 00 
7728A CENTRONICS INTERFACE... 105.00 


VISTA COMPUTER CO. 
APPLE VISION 80-80 COL CARO... ....328. 00 
APPLE 8" DISK DRIVE CONTROLLER 54900 


MODEMS 


NOVATION CAT ACOUSTICS MODI 135.00 
NOVATION D-CAT DIRECT CONNECT 156.00 
NOVATIDN AUTO-CAT AUTD ANS. ....219.00 
NOVATION APPLE-CAT. " IET. 
UDS 103 LP DIRECT CONNECT.......,..175.00 
UDS 103 ЛР AUTO ANS... .. , 209.00 
HAYES MICROMOOEM II (APPLE), .. . 289.00 
HAYES 100 MODEM (S-100)..  ... m 
HAYES SMART MODEM (300 BAUD) 00 
HAYES SMART MOOEM (1200 BAUD). £ 
HAYES CHRONOGRAPH. |. .. .. 1 
LEXICON LEX-11 MODEM  .. 


TERMINALS 

TELEVIOEO: 910... 23 oneri 

TELEVIDEO 912C ..._..............7450 
TELEVIDEO 920C rvs tod ved Кет саи 2 PV ON 


TELEVIDEO B50C. а... 
AODS-VIEWPOINT . 


IBM HARDWARE. 


SEATTLE 64K RAM + .,. .. 
OUADBOARD 64K.. —Ó 
64K MEMORY UPGRADE... atrecren ty 


Call for additional prices on hardware, 


CONTINENTAL SOFTWARE 


G/L 199 00 
A/R 199 00 
00 are. 199 00 
А 00 PAYROLL 100 NO 
"ANDON 80 TRK DISC DRIVE W7 345.00 PROPERTY MGMT б 9 
'ANODN 40 TRK DISK DRIVE W/ 289.00 THE HOME ACCOUNTANT 59 95 
.NW DOUBLER W/OOSPLUS 3.3 138.00 
NW 5/B DOUBLER W/DOSPLUS ** 00 VISICORP 
M00 Ii DRIVE KIT 00 DESP TAP Di AAI ib on 00 
VISH 00 
MORROW DESIGNS YS! + 
-LOPPY DISK SYSTEMS VIS" 00 
zontroller, PS , Microsoft Basic, CP/M* . VISIC 00 
mor VISII 
JISCUS 20 (Single Огіме-500К). 1075.00 
DISCUS 2D (Dual Orive—1 MEG). .1695.00 СР/ІМ® SOFTWARE 
DISCUS 2 + 2{5:пдіе Drive-1 MEG . .1777.00 
DISCUS 2 + 2(Dual Orive-2 МЕС).. .2317 00 eee 
HARD DISK SYSTEMS SUPER CA 
Controller, P сгоѕон Basic, СРАМ" SPELLGUA 
ү Р & T CPF 
JISCUS M10 (10 Megabytes} . ......3345 00 COMMX т 
IISCUS M26 (26 Megabytes] .4045.00 
ISOLA TORS 
SEN SUN O co rriv tn 53.95 
Б E GOOR RN 53.95 
3ARE DRIVES 
TANDON 5% INCH FRANKLIN ACE 
00-1 SINGLE HEAD 40 ТЕЕ 108 00 SOUL НИН "——M 1595.00 
00-2 DUAL HEAD 40 ТАК 90 
00-3 SINGLE HEAD 80 Tf — 00 ВАМА DISK DRIVE а-аа. 449 00 
TANDON THINLI CONT. СААР). ................. 135.00 
00 
00 EPSON MX-80 F/T 
PRINTER............. enema 99,00 
PRO 
2/M® 
199.00 
SUPERSORT* 108.00 
, . 60.00 
VT ,... 162.00 BASIE ... e ami = 00 
n aw 109:00 PASCAL Z. ... 349 00 
108.00 PASCAL M 139 00 
PASCAL/M , 205 00 
SYSTEM P 
G/L.A/F — ‚ 1799 00 
CONDOR | 00 
150.00 CONDOR II 149 00 
> aed 315.00 
299 00 MAC..... .89 00 
139.00 SID 38 00 
| 17.95 Ш, 37 00 
DECATHLON... 24.95 PL/ О: 39.00 
ESOFT COMPILEF 145.00 SUPERS( 
DIAGNOSTIC l. ..,, ka 58 00 
SOFTWARE DIAGNOSTIC _........_........ DE: 
VULRoWwN TFR, |, 145.00 AONE Sammi- = р 
UTILITIES 00 
WRITE ON 3.00 
UTILITIES 00 
EASYWRITER 11 7.00 
RATFOR ... ‚89 00 
HOME ACCOUNT) к рн Zee 
VISICALC / 256K | : 00 ' 
WOROSTAR 00 MICRO? 
MAILMERGE . 00  WORDSTAR. 285.00 
Call lar adGıuonal software p SUPERSOR" . . f „=н 
MAILMERGI 00 
OATASTAR ) 00 
E SOFTWARE SRELESTAl......... " А ) 00 
TANIK VN OO 0... 79.00 CALCSTAR , 95.00 
BAGG SBE r E. 59.00 
IASIC MAILI Y 59.00 МІСАС 
JB MASTER. , T q 169.00 BASIC 80 .., ..,. ма ч 
JB MASTER 69.00 BASIC CD Д Ке. 
. 59.95 FORTRAN 
-89 95 COBOL 80 
aS (NE! М 85 00 MACRO BI 
FS REP M adr .79.00 mu MATH 
' TERM* 89.95 mu LISP/mu siat b3.UU 
| 20 95 
63.95 
TER-PRO 99.00 TRS- 80 GAMES 
.ER- PRO 79.00 INVADER 
11 APPL 73.95 PINBALL . 
FI E ad ... PADO MISSILE Р 
129.00 SIAR ER SM Lue 
‚59.95 SCARFM 


CP/M is a гед. trademark at Oigital Research 


juiry card. 


*Requites 2-80 Softcard. 


TRS-80 SOFTWARE 


NEWDOS/80 2.0 | 
|A7Y WRITFR МП 


MOD 1, IN 

SPECIAL DELIVER’ 

X-TRA SPECIAL Ot 

TRACKCESS MOD 

QMNITERM GMAR?! 

MIC 

LOC 

MES 

;OFTWARE 


CHECKER KING 


ALIEN TYPHOON 


нарафта c 


MICROBUFFER 32K..... 
NEC 12" GREEN 


MÜONTETOR...... erit 200.( 
VERBATIM DISKS........... 45. 
LIBRARY CASE................... 5.( 


53423” 
Now $2352 


AUTOMATED SIMULATIONS 


гъ Аз 


INVASION 
STAR WARRIOR 

TUES MORNING Ой 
CRUSH.CRUMBLE A 
THE DRAGON'S EYE 
TEMPLE OF APSHAI 
HELLFIRE WARRIOR... А 
RESCUE АТ RIGEL 


MUSE SOF] 
ROBOT WARS 
THREE MILE 


reer 


АВ | мы, 


GLC 
CASTLE WOLFENSTEIN. 


ON-LINE SYSTEMS 
WIZARD AMNA помггс Е 
MISSILE [ — 
TI 0 er en е Е 
SOFT POR 

THRESHOL 

JAW BREA 

CROSSFIR 


TIME ZONE : 77 95 
H/R FOOTE T we . l- 
H/R CRIBE _. wad 
PEGASUS? cum icc me: £3 35 
SIRIUS 

SPACE ЕСЕ 23 36 
GORGON 1 16 
SNEAKER 3 36 
EPOCK m 2б 
BEER R 23 36 
HADRO 29 95 
PULSAR 23 35 
EDU-WA 

PERCEPTION 19 95 
COM PU-READ ?4 95 
COMPU-MATH ARITHME 39 95 
COMPU-MATH FRACTION 34 95 
COMPU-MATH DECIMALS 34 95 
COMPU-SPELL (REO DATA DISK) 24 95 
CDMPU-SPELL DATA DISKS 4-8, ea 17 95 
MORE GREAT APPLE 
GAMES 

COMPUTER QU 41 16 
TORPEOO FIRE 19 95 
THE SHATTFRI 19 95 
PODL 1 £ 7 26 
ULTIMA 1 16 
RASTER BLASTE jj 1.36 
FLIGHT SIMULA — Р .B1 
INTERNATIONAL 1,95 
SARGON 1l..  , , - -> 
SHUFFLE BC х ай R ‚ 195 
FIREBIRO , , 95 
SNACK A , ! 36 
THIEF 95 
ROACH H( Я 26 
JABBERTA 4 95 
THE WARF 31 16 
CDSMO M 33 36 
WIZARDRY , A. ac" EL. uM 
ZORK : DO 
ZORK | 28 00 
DEADLINE 39 00 
SUPPLIES 

AVERY TABULABLES 

1.000 3% x 15/1F 3 49 


3.000 34 x 15/1€ cuneis 99 


5.000 3' x 15/1E 9 95 
FAN FOLD PAPER 
(Prices F.O.B. S.P.) 

9t x И Тар WHITE 3.000 c! 29 00 
14 7/В x 11 18lb WHITE 3.00! 19 00 


To order or for information call 


(213) 706-0333 


odem order line: (213) 883-8976 


guarantee everything we sell for 30 days — го returns after 30 days. Defective software 
be replaced free, but all other software returns are subject to 15% restocking fee and must 
пе accompanied by RMA slip. No returns on game software. unless detective. 

We accept VISA and MasterCard on all orders; COD orders, up to $300. 

Shipping charges: $3 ... ult prepaid orders, actual shipping charges for non- prepaids: $3 
for COD orders ur7^* 25165. ($6 for over) plus a $4 surcharge; add 15% for foreign, ЕРО and 
APO orders. Calif. _.d 6% sales tax, L.A. County add 642%. 

Prices quoted are for stock on hand and are subject to change without notice. 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


tReg. trademark of Micro Pro International Corp. 


tTrademark of Practical Ремрћега!ѕ, Inc 
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"SED'-LETTERS TO AF MATCHEN -— 


IN INPUT STRING -RIGHT CONTEXT 


TERMINATOR 


"("- LEFT CONTEXT SEPARATOR ^. -PHONEME CODE SEPARATOR 


~ 
#{SED)!=-Z, D, 


LE 
LEFT CONTEXT 
SUBROUTINE TO MATCH ONE 
OR MORE VOWELS 
"2", "D" - PHONEME CODES 
"jJ" -RIGHT CONTEXT SEPARATOR RIGHT CONTEXT 


"I" - RESULTS IN CALL TO 
SUBROUTINE TO MATCH A 
NONALPHABETIC CHARACTER 


Figure 1: Interpretation of the format of the text-to-phoneme rules of table 3, on the 


next page. 
START 


FIND FIRST CHARACTER 
IN ENGLISH STRING 


FIND FIRST RULE 
FOR THIS CHARACTER 


wu s mee o cu nm m 
DO ALL CHARACTERS WITHIN | 
PARENTHESES MATCH CORRESPONDING J 


FIND NEXT |, 


CHARACTERS IN ENGLISH $ 
STRINGS 
أ‎ 
YES 
[ boes RULE FOR LEFT E 
| CONTEXT MATCH CORRESPONDING NO 
| CHARACTERS IN ENGLISH | 
STRINGS 
ا‎ 
| YES 
e SU XN S pe nee rns 
Y ^2 m و‎ с DOES RULE FOR RIGHT | 
м EN BM сү | CONTEXT MATCH CORRESPONDING H NO 
co FF 1 (QN | CHARAC TERS IN ENGLISH | 
ш d i STRING 
| ТА; ^ t Ds ee 
# pa] = YES 
OV O AS” og APPEND PHONEME CODES 
JU LO AX" CM ome FROM RULE TO PHONEME BUFFER 
kn E e 4 ^d a А 
LOOK FOR NEXT UNMATCHED 
CHARACTER IN ENGLISH STRING 
bs ب‎ HAVE WE FINISHED m 
| TME STRING? | 


YES 


Figure 2: Flowchart of the text-to-speech algorithm used by the Microvox, which 
employs the rules of table 3. 
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ТЕК 2200 ésailloscotes 


THE PERFORMANCE/ 
PRICE STANDARD 


Now! A 60 MHz Tektronix scope 
built for your bench. 


Wide-range verti- 
cal sensitivity: 
Scale factors from 
100 Vidiv (10X 
probe) to 2 mV/div 
(1X prabe). Accurate 
ta * 39e. Ac or dc 
coupling. 


In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 

the Tek 2200 Series. The Tek 2213 
and 2215 are unapproached for the 
performance апа reliability they 
offer at a surprisingly affordable 
price. 


There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 6596. Cut 
cabling by 9096. Virtually eliminated 
board electrical connectors. And 
obviated the usual cooling fan. 


"Prce EO.B Beaverton. OR 
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Two high-sensitivity 
channels: dc to 60 
MHz bandwidth 
from 10 V/div to 20 
mV/div; extended 
sensitivity of 2 
mV/div at 50 
MHz. 


Sweep speeds: Delayed sweep 
from 0.5s10 50ns. measurements: 
To 5 ns/div with X10 Accurate to +3% 
magnification. with single time- 
base 2213; to 
1.596 with dual 
time-base 2215. 


Tektronix 2213 


Yet performance is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


The cost: $1100 for the 2213“. 


$1400 for the dual time base 2215. 


You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


. TW field, normal, 


Probes included. 
High-performance, 
positive attachment 
vertical mode, and 10-14 pF and 60 
automatic; internal, MHz at the probe 
external and line lip. 

Sources; variable 

һо!доН. 


Complete trigger 
system. Includes 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 


For a demonstration stop by your 
local Tektronix Sales Office. 


ORDER TOLL FREE 


1-800-426-2200 


Ask for Department J0338 
In the state of Washington, 
Call (206) 253-5353 collect. 


Tektronix 


COMMITTED TO EXCELLENCE 


(A)! = UH2; 

(AR) = AH1,R; 
#:(AL)! = UHL; 
(AL)$ = AW1,UH3,L; 
(A) = AE1; 


(B) = B; 
(CH) = T,CH; 


(C)+ = 5; 
(С) = К; 
(0) =D; 


#:(E)! =; 
(Е)! = ET; 
#:(E)D! =; 
(ER) = ER; 
#:(E)S! =; 
(ЕЕ) = E; 
(ЕА) = Е; 
(E) = EH1 


Е (F)-F; 
с (G)=G: 


H |(Н#=Н; 
(Н) =; 


ІМ) = H,N; 

| (0$ + :# = 1; 
()$ + = АН2,12; 
(1) = 11; 

J (J-DJ; 

к (K)=K: 

L [tert 
у= 

M (M)ZM 

N [клы 
(М) = №; 
(OF)! = UH2,V: 

O 4 (OR)=AW R: 
(ОМ) = UH2,N; 

Р (Р)=Р: 

Q | (QU)=K,w; 
(О) = K; 

В (R)=R: 


(5Н) = 5Н; 

#(SED)! =Z,D; 
Sx (5)5=; 

45) = Z; 

(5) = $; 


I(THE)! = THV,UH2; 
(TO)! =T,JU,U1; 

T J (THAT)! =THV,AE,T; 
(TH)= TH; 
(TIO = SH; 
HET 


U | (U)$$! = UH1; 
(U) = Y1,1U,U1; 


< 


(V)=V; 


W | (WAS)! = W,AH1,Z; 
(М) = М; 


X (Х)=К,5; 


< 


#:$(Ү)! = 2Е1; 
(Ү)=:311: 


2 (2) = Z; 


( )=РАО; 


Table 3: A minimum set of text-to-phoneme rules for the English language, as used 
by the Microvox text-to-speech synthesizer. These rules are derived from an 
algorithm developed at the Naval Research Laboratory. The rule format is inter- 
preted in figure 1 on page 46, and special symbols used in the rules are listed in table 


4. 


Symbol 


Function in Rule String 


| Causes call to subroutine that attempts to match any nonalphabetic 
character in English input string. If match fails, reports failure. If match 
succeeds, moves rule-string pointer forward by one character in rule and 
moves input-string pointer forward by one character in English string. 


# Causes call to subroutine that attempts to match one or more vowels 
(A, E, |, O, U, or Y). If match fails, reports failure. If match succeeds, 
moves rule pointer forward by one character in rules and moves string 
pointer forward by number of vowels matched in English input string. 


Causes call to subroutine that attempts to match zero or more consonants. 
Match always succeeds. Moves rule pointer by one character in rules and 
moves string pointer by number of consonants matched in English input 


string. 


+ Causes call to subroutine that attempts to match a front vowel (E, I, or Y). 
If match fails, reports failure. If match succeeds, moves rule pointer by 
one character in rules and moves string pointer by one character in 


English input string. 


$ Causes call to subroutine that attempts to match one consonant. If match 
fails, reports failure. If match succeeds, moves rule pointer one character 
in rules and moves string pointer one character in English input string. 


, Causes call to subroutine that attempts to match a voiced consonant 
(B, D G J, L, M, N, A, V, W, or Z). If match fails, reports failure. If match 
succeeds, moves rule pointer one character in rules and moves string 


pointer one character in English input string. 


Table 4: Special symbols used by the text-to-phoneme rules. When the program en- 
counters one of these symbols in a rule, a special subroutine is called to match pat- 


terns of characters in context. 
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context and a left context, as shown 
in figure 1 on page 46. The algorithm 
for interpreting the rule expressions is 
as follows. 

The processor recognizes the first 
character of the input plain-English 
text string; it skips down the list to 
the first applicable rule (one that con- 
tains the character in question as the 
first character in the parenthetic 
string) and attempts to match the 
rule's parenthetic string to the input 
text. If there is no match, the process 
is repeated with the next rule ap- 
plicable for the letter. If there is a 
match on the parenthetic string, an 
attempt is made to match first the left 
and then the right context. If either 
context match fails, the processor 
proceeds to the next rule. The final 
rule for each letter contains a paren- 
thetic string of just the letter with no 
left or right context, thus guarantee- 
ing an eventual match for any letter 
in the input text. Once a match has 
been achieved, the phoneme codes in- 
voked by the rule (shown to the right 
of the equal sign in the rule expres- 
sion) are transferred to a phoneme 
buffer. Note that some rules invoke 
no phonemes. 

During the attempt to match a 
character string, the processor may 
encounter a special symbol (such as 
"8^, ":", or T”) in the rule expression. 
In such a case, the symbol is looked 
up in a table in memory, and the cor- 
responding subroutine, one of several 
listed in table 4, is called. For in- 
stance, the symbol “$” calls a subrou- 
tine that tries to match any single 
consonant. After a successful match 
of one consonant, the rule pointer 
moves to the next character in the 
rule, and the input-string pointer 
moves to the next character in the in- 
put string. If the rule pointer en- 
counters a "f£", a similar matching 
subroutine for vowels is invoked. 
When a matching attempt of this type 
fails, the subroutine reports failure, 
and the processor skips to the next 
rule. 


How to Use the Algorithm 

The operation of the text-to-speech 
algorithm can best be illustrated by 
following the translation of a specific 
phrase into the Votrax phonemes 


Alspa 
Makes the Fastest 
Floppy-based 


Microcomputers 
in the Industry... 


and in the classroom, the hospital, the office.. 
HERE IT 18! 
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rugged metal че E 2.4 MBytes, B software 
chassis. REF" v ard disk to | availability 
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wv 1 parallel, 300 Harvey West Blvd. 95060 (408) 429-6000 


and 1 Hard disk 
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listed in table 2. Our example will be 
the phrase " the national debt ". 

Following the algorithm and its 
rules, matching uppercase and lower- 
case letters identically, we begin to 
find the pronunciation of this phrase 
by translating the initial blank to the 
short silent phoneme represented by 
the mnemonic PAO. Then the "t" of 
"the" leads us to the rules for the let- 
ter T. The first T rule's parenthetic 
string exactly matches "the", and the 
exclamation point ("I") symbols for 
right and left context match the 
spaces on each side of "the" in the 
English input text; therefore, we add 
the phoneme codes THV and UH2 to 
the list of phonemes to be spoken, 
which are stored in the phoneme buf- 
fer. The space after "the" in the 
English text becomes PAO. 

We then come to the "n" of "na- 
tional”, which sends us to the rules 
for the letter N. Although matching 
fails for the "NG" rule, it succeeds for 
"N". We then add the phoneme N to 
the output buffer. Next, we proceed 
to the letter-A rules. The first A rule 


FEATURES 


sete 


is not matched because the "a" in "na- 
tional" is not followed by a nonalpha- 
betic character, as demanded by the 
exclamation point. The next three 
rules also fail to match because “a” is 
not followed by “т” or "I". The final 
rule does match, and we add АЕ1 to 
the phoneme buffer. 

We now return to the T rules, 
matching "ti" with "o" as the right 
context and adding the phoneme SH 
to the buffer. We consult the O rules, 
matching "on" with “i” as the left con- 
text; we place the phonemes UH2 and 
N in the phoneme buffer. 

Now we are up to the second "a" in 
"national". We return to the rules for 
the letter А. The first rule fails 
because the letter we are trying to 
match is not followed by a nonalpha- 
betic character. The second rule fails 
because the second "a" in "national" 
is not followed by an “г”. 

However, the third rule succeeds. 
The "al" in "national" matches the 
"AL" in the rule. Checking the left 
context, moving from right to left, we 
first encounter a colon (":"), which 


DAISY WHEEL 
PRINTER 


$795 


plus shipping 


e Typewriter operation with nothing to disconnect € 10. 12 or 15 characters per 
inch switch selectable ө Portable with carrying case e Entire interface mounted 
internally in the Olivetti Praxis 30 typewriter € Linderlining e Cables available for 
most computers € Service from Olivetti dealers € Centronics compatible parallel 
input € Built in self test e Cartridge ribbon ê 2nd keyboarel switch selectable. 


= - 


THVIEW RD., 


ITHACA, N.Y. 14850 


(607) 272-1132 
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means we must match zero or more 
consonants to the left of the "al". We 
match "n" and then proceed leftward 
to a number sign ("4"), which means 
we must match one or more vowels. 
This we do with "io". When we check 
the right context, we find that "al" is 
indeed followed by a nonalphabetic 
character, satisfying the rule's ex- 
clamation point. The rule thus suc- 
ceeds and we transfer UH and L to the 
phoneme buffer. Last, we translate 
" debt ", each character matching on 
its last rule. 

We end up with the following 
phonemes in the buffer: PAO, THV, 
UH2, PAO, N, AE1, SH, UH2, N, 
UH, L, PAO, D, EHI, B, T, and PAO. 
Except for the inclusion of the B 
phoneme for the normally silent "b" 
in "debt", this is a good translation. 
Only a much larger set of rules would 
contain a rule to handle the silent "b". 
If you have control over the input 
English text, you could change the 
spelling of "debt" to "det" and avoid 
the offending phoneme. 


Intonation 

Providing realistic intonation is 
much more difficult than choosing 
the correct phonemes. Most intona- 
tion patterns are not represented in 
English spelling. Achieving the prop- 
er intonation may require gram- 
matical parsing of a sentence or even 
knowing the writer's state of mind. 
Probably the best that can be done 
short of very detailed analysis is to 
use the algorithm developed by Bruce 
Sherwood (see reference 9), which in- 
volves raising the pitch on stressed 
syllables, raising it at the start of 
sentences and before commas, and 
lowering the pitch before the period 
at the end of a sentence. Before a 
question mark, the pitch is raised, 
unless the sentence begins with a 
question word (who, what, when, 
where, etc.), in which case it is 
lowered. 


Punctuation and Abbreviations 
Punctuation and abbreviations can 
also be converted into words and pro- 
nounced by the text-to-speech algo- 
rithm. А simple rule that works for 
many abbreviations is to pronounce 
the individual letters in an abbrevia- 
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At the end of a business day, the 
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pixel resolution, 16 available colors and 3D Sprite 
graphics), the Commodore 64 surpasses the best of 
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because it's such a powerful computer, it allows you 
to invent game programs that a game machine will 
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own video game cartridges. 
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much more about music with the Commodore 64's 
music synthesizing features. 

It's a full-scale compositional tool. Besides a 
programmable ADSR envelope generator, it has 3 
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forms for truly sophisticated composition and play- 
back—through your home audio system. if you 


E TI 
‘ar 
ми 
ar 
iet 
LL 
mi 
ses 
4e 
ror 


THE COMMODORE 64.ONLY $595. 


wish. It has sound quality you'll find only on 
separate, music-only synthesizers. And graphics 
and storage ability you won't find on any separate 
synthesizer. 

DON'T WAIT. 

The predictable effect of advanced technol- 
ogy is that it produces less expensive, more capable 
products the longer you wait. 

If you've been waiting for this to happen to 
personal computers, your wait is over. 

See the Commodore 64 soon at your local 
Commodore Computer dealer and compare it with 
the best the competition has to offer. 

You can bet that's what the competition will 
be doing. 


Commodore Business Machines 
Personal Systems Division 
P.O. Box 500,Conshohocken, Pennsylvania 19428 


Please send me more information on the Commodore 64™ 


| | 
| | 
| | 
| Мате Title | 
| Company | 
| Address. | 
: City State___ | ! 
| Zip CM Phone | 
| = commodore | 
| COMPUTER | 
Ес BT-10| 


* Manufacturer's Suggested Retail Price: July 1, 1982. Disk drives and printers are not included in prices. The 64's price may change without notice. 


CP/M” is a registered trademark of Digital Research, Inc. 


Circle 75 on inquiry card. 


FUNCTION 


pronounce all punctuation 


pronounce by direct phoneme input 
set phrase-terminating delay, from x = 1 (0.1 second) to x = 8 (0.8 second) 
set mode for phrase termination only by return character 


each-letter pronunciation 
set flat (monotone) intonation 


set handshaking busy b and ready r characters 
set automatically inflected intonation 
synchronize speech using character / as signal 


line-by-line pronunciation 
pronounce most punctuation 


play musical notes (see table 5b) 


turns Microvox on-line 
set intonation base pitch 
turns Microvox off-line 


set intonation clock rate; x = 1 is lowest rate, x = 16 highest 
pronounce some (unusual) punctuation 
pronounce by text-to-speech algorithm 


whole text pronunciation 


changes command-code signal character to / 


Table 5a: A list of most of the control codes and sequences used by the Microvox, 


with their functions. 


Code Function 
ору 

ор+у 
op—v 


play a note of time value v at pitch p in octave o 
play a sharped note, otherwise same 
play a flatted note, otherwise same as first code 


Rv observe musicai rest of duration equal to time value v 


(о is a digit from 1 to 7; р is a letter from A to G v is a number from 1 to 256) 


Table 5b: Control codes used by the Microvox in music mode. 


tion consisting entirely of consonants 
and to pronounce abbreviations con- 
taining vowels as words. This rule 
works well for the names of some 
computer companies, such as CDC 
and DEC. Unfortunately, it fails 
miserably for IBM. 


Operator Interaction 

The Microvox is a stand-alone in- 
telligent peripheral device that con- 
verts ASCII-character text into 
spoken English. The Microvox is at- 
tached to the source of ASCII text (a 
computer, terminal, or modem) 
through either a serial or parallel 
communication link. Operation of 
the Microvox is similar to that of a 
printer except that the output consists 
of sounds instead of black marks on 
paper. 

The Microvox has many selectable 
function options that make possible a 
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high level of intelligibility in many 
different applications. These options 
are activated by device-control codes 
transmitted to the Microvox along 
with the text. 

In general, Microvox control codes 
are in the following form: 


| (letter )(option)(option) 


For example: 
103 


Most of the control codes are listed іп 
table 5. 

The exclamation point is a signal to 
the Microvox that a control code 
follows. If you wish, you can set it up 
to use any other character as the 
control-code signal. This is done by 
giving the following instruction: 


(old signal character)X(new signal character) 
For example: 
IX$ 


which changes the control signal from 
an exclamation point to a dollar sign. 
From this state of affairs, the com- 
mand 


$Х! 


will change the control signal from 
the dollar sign back to the exclama- 
tion point. Device-control codes can 
be embedded anywhere in the text 
transmission; they are not spoken. 


Device-Control: Handshaking 

If a standard parallel or an RS- 
232C serial connection is used, the 
sending computer hardware can 
detect and examine the АСК (Ac- 
knowledge) or RTS (Ready to Send) 
signal to determine whether the 
Microvox is ready to receive a 
character. However, many popular 
microcomputers lack the hardware to 
detect the RTS handshaking signal. 
Furthermore, the RTS signal cannot 
be used for this purpose if the com- 
munication path includes a modem/ 
telephone link. In the Microvox, 
special software-handshaking signals, 
described below, are provided to con- 
trol the flow of input text. (In general, 
hardware handshaking through RTS 
or ACK is preferable whenever 
possible, because it relieves the host 
computer's processor of the hand- 
shaking chore and allows use of 
higher data rates.) 

Software handshaking is activated 
by setting switch section 3 of DIP 
(dual-inline pin) switch SW1 on the 
Microvox's circuit board to the closed 
position. (The open position allows 
hardware handshaking.) The par- 
ticular characters that the host com- 
puter should recognize may Бе 
selected by the command 


IH(busy character)(ready character) 
For example: 


IHQ$ 
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the host processor of a multi-user, multi- 
processing system. Up to four 1/0 
processors may be resident in the 5000 
IS, each with its own Z80 Micro- 
processor, 64K of memory and two Serial 
1/0 Channels. 

With this flexibility you can configure 
the highest performance, lowest cost 
multi-processing system available. 

Memory parity—of course! Two year 
warranty—naturally! 

For complete information and 
specifications on the 5000 IS plus the 
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After receiving this command, the 
Microvox will send the at-sign char- 
acter to the computer when it is 
unable to receive more data; it will 
send the number sign to the computer 
when it is again ready to receive data. 
It is the responsibility of the host- 
computer programmer to write the 
software necessary to use software 
handshaking. 

Finally, it is possible to use the 
Microvox with no handshaking by 
simply invoking the software-hand- 
shaking mode and ignoring the hand- 
shaking transmissions. In this case, 
you must insert timing delays in the 
text-transmitting program so that 
data will not be sent to the Microvox 
faster than it can handle. 


Text Synchronization 

For many applications, it is impor- 
tant to synchronize the output speech 
with other outputs from the com- 
puter, such as text or graphics ap- 
pearing on the display screen. For in- 
stance, an instructional program may 
require placing a picture on the screen 
when certain speech output begins 
and placing a question mark on the 
screen when the speech ends. For syn- 
chronization, the following command 
may be used: 


IK(synchronization character) 
For example: 
IKgJohn!K % Marsha!K$ 


After receiving this text string, the 
Microvox will send a "4" back to the 
computer just before starting to say 
"John"; it will send a "95" to the com- 
puter just after saying “John” and just 
before starting to say "Marsha"; and 
it will send a “$ character to the 
screen just after saying "Marsha". 
None of these special synchronization 
characters will be spoken. It is the 
programmer's responsibility to use 
the incoming synchronization charac- 
ters to coordinate the screen display 
with the speech. 


Phrase Termination 

Many aspects of English pronun- 
ciation are controlled by the context 
in which a given letter or word is 
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Have you put aside buying а color monitor TIR — 
because it's too expensive? | азгы түү SY 
But, have you looked at the new TAXAN RGBvision ЕНЕ p 1 8 | 
color monitor? 
| Would you be excited at a suggested retail price 
of $399.00 for the RGBvision I, and $599 for the 
RGBvision II? 


DO WE HAVE GOOD NEWS FOR YOU! 


N those low prices, you can have: 


Full compatibility with Apple III and IBM PC without 
interface modules 


NE Compatible with Apple II through the TAXAN “RGB-II" card ин 
^B RGBvision I medium resolution - 38О(Н) lines 
““@RGBvision II high resolution - 5IO(H) lines bd 

amr, 


™ Unlimited colors through linear amplifier video circuit and 16 
colors tor Apple III and IBM PC 
12-inch, 90° deflection CRT display 


Can you really afford to turn all that down without looking at 


че н | model KGI2N. features an 800 line 
the TAXAN RGBvision monitors? See your local dealer for a resolution al center, 2000 character 
demonstration. display. 


TSK ELECTRONICS CORPORATION 


1524 Highland Avenue 
Duarte, California 91010 


Apple Il and Ш are trademarks of Apple Computer, Inc. 
A subsidiary of Kaga Denshi 


ІВМ PC is a trademark of Inlernational Business Machines, Inc 


spoken. For this reason, the Micro- 
vox can wait to receive a complete 
phrase before translating from text to 
speech. If you don't specify other- 
wise, the Microvox will wait to 
translate a phrase until it has received 
one of the following phrase-terminat- 
ing characters: 


1. a period followed by two spaces or 
a return character 

2. a comma, semicolon, colon, ex- 
clamation point, or question mark 
followed by a space or return 

3. a return character 


For some types of output, such as 
computer programs or poems, you 
would want each line read as a 
separate phrase. For others, such as 
ordinary English narrative text, you 
may not want a return character to 
terminate a phrase. You have two op- 
tions to deal with this situation. 

The command "IW" means "whole- 
text pronunciation." If this option is 
selected, a return character will not 


ALF COPY 


FAST * RELIABLE • 


terminate a phrase unless one of the 
conditions of rule 1 or 2 above is 
fulfilled. 

The command "IL" means "line-by- 
line pronunciation." If this option is 
selected, a return character will 
always be treated by the Microvox as 
terminating a phrase. When the Mi- 
crovox is first turned on, it is in the 
line-by-line mode. 

Rather than always send a special 
signal to terminate a phrase, you may 
wish to have the Microvox treat a 
phrase as terminated if a certain delay 
occurs without any phrase terminator 
being received. Possible applications 
of this option include situations 
where the user does not fully control 
the output. For instance, suppose the 
Microvox is passively connected to a 
transmitting device that doesn't send 
any of the terminating characters 
listed above (maybe it sends "STOP" 
instead). In such a case, there is no 
way to insert phrase-termination 
characters in the output stream. 
However, if the Microvox is set to 


SERVICE 


LOW COST 


If you need your software duplicated quickly and conve- 
niently, ALF's disk copying service is the answer. Most 
orders are shipped in less than-a week. Every disk we copy 
is verified bit by bit and guaranteed. 100% flawless. Stan- 
dard formats include Atari, Apple (including nibble-copy- 
proof and double-boot formats), and TRS-80 model 1. 


Our *'no frills" pricing means you айт deve to buy extras 


you don't need. Of course, we һауа the kil 


too — includ- 


ing custom printing and packaging. Call us today for 


complete details. 


BLANK 3M 
DISK $1.65 


BOX OF 100 


ALF (303) 234-0871 
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COPIED 3M 
DISK $1.95 


MULTIPLES OF 50 


1448 ESTES DENVER, CO 80215 


treat a half-second delay without 
receipt of information as the end of a 
phrase, computer output will not be 
lost or ignored. 

The following option provides 
timed-delay phrase termination: 


!D (delay time) 


The delay parameter, which ranges 
from 1 to 8, varies the delay from 0.1 
second to 0.8 second. (If too short a 
delay is used, a phrase may be 
translated in pieces, resulting in odd 
intonation or pronunciation, because 
the Microvox uses the context of let- 
ters and words to determine their pro- 
nunciation.) 

The command !D9 is a different 
case; it makes the Microvox wait for 
a phrase-terminating character even if 
it has to wait forever, (This is the 
default mode.) Generally speaking, 
ID9 should be used with slow data 
sources such as a keyboard. 

This selectable-delay feature is par- 
ticularly useful for the visually dis- 
abled. It can allow a blind program- 
mer to use a standard unintelligent 
terminal by connecting the Microvox 
to receive the output from both the 
user and the computer. If the delay is 
set to 0.1 second, keys pressed by the 
user will be echoed as spelled letters 
(because the slight delay between 
them will be treated as an end of 
phrase), but output generated by the 
computer will be spoken as complete 
lines because there generally will be 
no significant delay between charac- 
ters. The delay can be varied to fit the 
particular application. 


Intonation 

The pitch at which individual 
phonemes are pronounced can be 
controlled automatically by the text- 
to-speech algorithm, be kept fixed, or 
be altered by user command. Some of 
you will prefer automatic inflection, 
because of the variety it gives to the 
speech, even though the inflection is 
often not accurate. Others think a 
computer should sound like a com- 
puter and will prefer flat speech. Still 
others may wish to experiment with 
controlling the pitch to optimize in- 
telligibility. This control can extend 
to even make the Microvox sing. 
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QUASAR 


One picture is worth 
a thousand numbers. 


Introducing the new wide-tape Quasar” 4-Color 


QEAORT CAPR +023 


| тт Ёё Piotter, driven by the portable with the speed апа 
I mon. power of a desktop computer. 
| UEM { Coupled with the sophisticated Quasar Hand-Held 
| Computer, this advanced, 80-character plotter turns 
ANM dry statistics into dramatic graphics anytime, any- 
| where. Makes analysis easier, presentations more 
„А a ol LM exciting. 
| HE The Quasar HHC is actually a desktop computer 
| c" Фф you can take with you. {5 heart is a fast, powerful 
"NNI Sn i 6502 microprocessor, with powerful programming 
qs L Er a UAT | nasa езг, |  languages—Microsoft BASIC, SnapBASIC and 
He нЕ | E) ma 1 TOM snapFORTH, and high-memory capacity of up to 
iB yis Fi To =~ JE 8KB RAM and 16KB ROM internal, expandable with 
5 Е ШИ = EON N NEC external Memory Modules and ROM's or EPROM's in 


Vi«z,538 | 147,444 | 8.1 capsules. Operates on rechargeable NiCad batteries 
Eas and retains data with power ой. 


The Quasar mainframe has a complete range of 
intelligent peripherals including а new 40-Character 
Printer, Telephone Modem/Cassette Interface, 
RS232 Interface, Color TV Adaptor, YO Adaptor that 
works with up to 6 peripherals. 

That means the Quasar HHC system can be your 
personal computer and database,or portable terminal 
that interacts with a large, central computer, or sup- 
-— | plementary system to host computers for data retriev- 
e | al, collection and transfer. 

, An expanding array of snap-in software includes 
modelling programs for “what И" alternatives, pro- 
grams for time-billing professionals, financial calcula- 
tions, and many others for scientific, engineering, 
marketing and business applications. 

For a complete information kil, write Quasar HHC 
Dept., or use Reader Service Card. 


Quasar 


-— Portable Computer Systems 


Quasar HHC Distributors: 


American Medical Instruments Cyber Diagnostic Corp. impact Technologies Group, Inc. Systems 7, Inc. Ыы curs ا‎ CA 


Albany, CA Aurora, C Salisbury, МС Houston, TX 
415-525-1113 303-695-8751 704-637-6183 713-468-4394 412-782-3770 800-227-4258 


415-781-0175 
Insta-Data Systems, Inc, Pentagon Industries, Inc. System Exposure Agent Computer Services, inc. — ci iine Marketina Inc 
Simi Valley, CA Chicago, IL Dunedin, FL Columbia City, IN | "ын. 


805-522-9629 312-867-9200 813-736-5154 219-422-6552 Йу УТА 


YOU SAVE WHEN WE BUY FOR YOU 


AS YOUR AGENT. We are a commercial buying 


company. Our fee is one-fourth of what we save you off list price. 


We offer: 
e Better prices e Full service and support 
e Exporting e Access to 500 manufacturers 
e Leasing e Assembly, integration, testing 


All prices shown include our fee. These are just a few of the 
products we Can buy for you: 
|e ee 


SE‏ ےک ےک 
DISK DRIVES, MODEMS, ETC.‏ 


Amdek Color || term. 694 Houston Instr. DMP-2 841 
Ventel 212 + modem 765 Houston Instr. DMP-4 1,195 
Corvus 10 meg. H.D. 3,825 Houston Instr. DMP-7 1,693 
DEC VT-100terminal 1,390 Morrow 20 meg. H.D. 3,650 


COMPUTERS 
Alpha Micro 1000 VW $ 5,960 ІВМ Personal сотр. CALL 
Alpha Micro 1030 12,047 Baby Blue CALL 
Alpha Micro 1051 17,634 Davong 5 meg. H.D. 1,970 
Alspa AC1-2/SS 2,320 Seattle boards CALL 
Altos 8000-10 6,295 IBC Cadet 4,211 
Aitos 8600-10 7,586  Micromation CALL 
Altos Series 5-15D 2,182 NEC 16 bitsystem CALL 
Altos Series 5-5D 4,372 NEC 8000 64K PC system 2,266 
Apple 2 + 48K 1,208 NorthStar Advantage 2,750 
BMC 20B 5,422 NorthStar Adv. H.D. 5 4,395 
Calif. Comp. Sys. 300-14 4,414 NorthStar Hor. 64K QD 2,650 
Compupro/ Godbout 26% OFF Onyx 5001 MU-6 7,350 
Sys. 816/A 4,050 Onyx 8000 MU-10 7,900 | 
Sys. 816/C 6,630 Sanyo 2000 2,708 
Corvus Concept CALL Seattle System 2 3,251 
Cromemco System 1 2,946 Televideo TS-802 2,600 
Cromemco System 2 3,400 Televideo TS -802H 4,545 
Cromemco68000System1 4,395 Televideo TS-806 5,200 
DEC VT-180xx 3,344 Vector 2600 3,895 
Dual 12,636 Vector 3005 5,495 
Dynabyte 26% OFF Vector 4 CALL 
Eagle || 2,350 Victor 22% OFF 
| aM 
PRINTERS NEC 3510 CALL 
NEC 7710 R/O 2,325 
Brother, parallel, daisy 853 NEC 7720 KSR 2,685 
C. Itoh F-10, daisy 1,400 NEC/Sellum1, 16K, tractor 2,595 
C. Itoh Comet II, dot 799 Qume 9/45 full panel 2,045 
Diablo 620, daisy, 25 cps 1,260 Qume9/55 full panel 2,180 
Diablo 630, daisy 2,098 Smith Corona TP-1, daisy 681 
IDS Prism 80 740 Tally CALL 
IDS Prism 132 column 1,430 Texas Instr. ТІ 810 1,285 


A BETTER DEAL THAN MAIL ORDER! 


Mastercard, VISA at 3% handling fee. Prices subject to change without 


notice. Minimum fee $150, 15% restocking charge. 


EXPORT SERVICES available. We are 
buying agents for overseas computer dealers 


and distributors. 


International Telex 470851 


THE PURCHASING AGENT 


1635 School Street, Suite 101, Moraga, CA 94556 


Call Toll Free 800-227-2288 
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In California (415) 376-9020 
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The hardware in the Microvox 
allows control of pitch in two dif- 
ferent ways. The Votrax SC-01A 
speech-synthesis integrated circuit 
has four selectable pitch levels. In ad- 
dition, the output pitch can be varied 
by selecting 1 of 16 different rates for 
the clock signal fed into the SC-01A. 
When the Microvox is first turned on, 
the synthesizer chip is set to pitch 
level 1 (low) and base speech rate 5 
(defined below). The intonation is 
generated by an algorithm that selects 
an appropriate clock rate for each 
phoneme. To turn on or off the 
automatic clock-rate setting, you can 
send the command 


IF 


(which stands for flat intonation), 
and the output rate will stay at the 
base rate. To restore automatic clock- 
rate variation, you can send the com- 
mand 


1 


which stands for inflected intonation 
(by algorithm). 

The intonation algorithm adds to 
or subtracts from the base rate to 
derive the final voice pitch. Using the 
II mode, however, limits output to 
only four base-rate pitch-level shifts. 

You may decide to operate without 
automatic inflection on all text-to- 
speech translation and yet desire to 
add certain pitch changes on specific 
words or phonemes. This can be easi- 
ly done on the Microvox, because the 
base pitch and clock rate can be con- 
trolled independently and changed at 
any time. The control code is of the 
form 


IPx 


where x is a digit from 1 through 4; 
x=1 selects the lowest pitch with 
pith increasing according to the 
value of x. 

You may also decide to control the 
clock base rate with a command of 
the form 


IRx 


where x=1 yields the slowest rate 
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More Apple Il owners choose Hayes 
Micromodem II than any other modem 
іп the world. Compare these features be- 
fore you buy. You should. It's your money. 
Thousands of other Apple 11 owners 
have already compared. consid- 
ered, and are now communicat- 


ing — all over the U.S.A.— with —WMieraennnlar — 
Micromodem I1. The best mo- Microcoupler _ 


dem for the Apple I1. The most 
modem for your money. _ 
A complete zm : ХЕ 
data communi- t: ;$ | 7 
cation system. = 
Micromodem П “= 
is not “base 
priced" plus 
necessary “options,” Its a complete, high- 
performance data communication system 
The printed circuit board fits — quickly - 
and easily — into your Apple II, eliminat- 
ing the need for a serial interface card. 
And the Microcoupler™ (included) con- 
nects the Apple II directly to a standard 
modular telephone jack. Auto-dial and 
. answer features are built-in. Operation 
can be full or half duplex. with a trans- 


just isnt 


mission rate of 300 bps. And it's Bell 103 
compatible and FCC approved. 

Now there's Hayes Terminal Pro- 
gram, too! Developed by Hayes speci- 
fically for Micromodem 11, this new 
Terminal Program allows 
you toaccess all the great 
features of your modem 
in a matter of seconds. 
With it, you can use 


3.3 or Pascal for- 
matted diskettes 
to create, send, re- 
ceive, list and delete 
files. Hayes Terminal 
Program is a complete, 
stand-alone disk. 
And because it's 
| menu driven, you can 
choose from a wide variety of 
options toset your communica- 
tion parameters — as well as 
change hardware configuration 
— directly from the keyboard. It even "" 


lows you to generate ASCII characters that 


are normally not available from Apple 


Your Apple II 


your CP/M." DOS 


Fe 


keyboards, further extending your capa- 
bilities. Incoming data can be printed 
(on serial or parallel printers) as it's dis 
played on your screen. 

Software sold with Micromodem 11 
or separately. A Terminal Program disk 
and user manual now come with 
Micromodem 11; or, if you already have 
one, you can buy the Terminal Program 
separately. 

If you're ready to communicate 
with other computers, to access infor 
mation utilities, timesharing systems, or 
use bulletin boards. then youre ready 
for Micromodem 11. Come on. Compare. 
Consider. 

Micromodem 11 is already the best- 
selling modem for the Apple 11. Now, 
with Hayes' new Terminal Program. it's 
better than ever. 

Don t settle for any: 


H ' thing less. Available 
|| ayes at computer stores 


all across America. 
Hayes Microcomputer Products, Inc. 
5835 Peachtree Corners East 
Norcross. Georgia 30092 (404) 449-8791 


out 


Hayes Micromodem IT. 


" Micromodem II and Microcoupler are trademarks of Hayes МИШ 
CP/M is a registered trademark of Digital Research, Ine) 


NEW! 
Terminal Program 
from Hayes! 


ДБ 10С Apple is a registered trademark of Apple Computer, Inc. 
computer Products. Inc. Sold only in the U.S.A. 
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INTELLIGENT 
PRINTER 
INTERFACE 


Free Your Computer from the 
Mundane Task of Printing 


ми اا ا‎ еы ыл 


CUM LISA 
-—7 = 


Imagine being able to use your 
computer seconds after beginning an 
exlensivé priniout, 

Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting for your 
printer, 

SooperSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while your 
printer pecks through a long 
document. SooperSpooler accepts 
information from your computer at up 
to 3000 characters per second and 
feeds it to your printer as fast as it can 
handle it—without using any of your 
computer's memory or time! 


SooperSpooler features include: 


* 16K Memory (62K optional) 

è Buffer Status Readout 

e Space Compression 

е Pagination 

e Single Sheets 

e Headers and Page Numbering 

* Indentation on Carryover Lines 

e Self Test Routine 

è Features also Software Controllable 
е Plugs into Most Computer Systems 
ж 16K Parallel I/O Unit—$349.00! 

* Serial I/O Option—$95,00 

ж 46K Memory Option—5159.00 


SooperSpooler by Compulink — 
The missing link that gives your 
microcomputer mainframe printing. 


COMPULINK 


CORPORATION 


1840 Industrial Circle 
Longmont, CO 80501 (303) 651-2014 


Send for brochure 
Dealer inquiries welcome 
Call for information: 800-525-6705 
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and lowest level for the given base 
pitch, and x=16 yields the fastest 
base rate. The text examples to follow 
will demonstrate this function. 


Punctuation Modes 

The Microvox has three modes for 
pronouncing punctuation. The user 
options are: 


IA (all mode—all punctuation pro- 
nounced) 

IM (most mode—all 
pronounced except 
linefeed, and space) 

15 (some mode—only unusual punc- 
tuation pronounced) 


punctuation 
return, 


When the Microvox is turned on, it is 
in "some" mode. 


Major-Mode Options 

The Microvox can operate in four 
different major modes: text-to- 
speech, text-to-spelled-speech (pro- 
nouncing each letter), phoneme-code, 
and music. When the Microvox is 
turned on, it begins in text-to-speech 
mode. 


Text-to-Speech Mode 

In the text-to-speech mode, selected 
by the IT command, the Microvox 
uses the algorithm previously de- 
scribed to attempt correct pronuncia- 
tion of all phrases sent to it. 
However, no program of reasonable 
size can possibly contain all the rules 
and exceptions for the pronunciation 
of English. Moreover, since the 
Microvox lacks understanding of the 
text, it cannot tell which of two 
homographs is intended. For in- 
stance, when the text contains the 
word "read", the Microvox cannot 
know if the present or the past tense is 
meant. 

When you must have the expected 
pronunciation, you can modify the 
spelling. By typing "red" or "reed" in- 
stead of "read", you can be sure to get 
the pronunciation you want. If "hic- 
cough" is pronounced strangely, try 
"hiccup". Often, it helps to break a 
word into syllables. Compare the 
pronunciation of "typewriter" and 
"type write er", Getting recognizable 
renditions of foreign words will re- 
quire considerable ingenuity, because 


the Microvox works on the principles 
of English pronunciation. Compare 
"parlez vous" and “parlay voo”. 


Spelled Speech 

The spelled-speech mode, activated 
by the !S command, is useful for ab- 
breviations and words that a user 
might have difficulty in understand- 
ing. When this option is selected, 
every letter is pronounced separately. 
It is often useful to use the IA punc- 
tuation mode in conjunction with the 
spelled-speech mode, so that all punc- 
tuation is also pronounced. 


Phoneme-Code Mode 

The Microvox can also accept in- 
put in the form of Votrax phoneme 
codes (see table 2). A space must be 
left between the phoneme mnemon- 
ics. For example, the input string 


IC AE N D PAO THV UH2 PAO 
S E PAO I Z PAQ B O1 AY I3 
L I NG PAOH AH T PA1 


will cause the Microvox to say "and 
the sea is boiling hot." 

Either the flat- or automatic- 
intonation mode can be used with 
phoneme-code input. If the automatic 
intonation is off, the output pitch will 
correspond to the base rate. If it is on, 
intonation will be like that for the 
equivalent text. If there are erroneous 
phoneme codes, the erroneous mne- 
monics will be spoken as if they were 
text, Pitch and rate codes can be 
mixed with phoneme codes to pro- 
duce singing. 


Music Mode 

Since last month's article was writ- 
ten, a few changes for increased 
overall capability have been made to 
the Microvox's controlling software. 
As a result, the music mode now 
works in the following manner. 

The music mode is turned on by the 
command IN. The notation shown in 
table 5b is used. The seven playable 
octaves centered about middle C are 
indicated by numbers from 1 to 7. 
Each octave contains notes identified 
as A, B, C, D, E, F, or G. Sharps are 
indicated by the suffix character “+”, 
flats by "—". Time values are selected 
by numeric arguments used as multi- 


... And Now, А 100 MHz 
Scope Built for YOU! 


ira завана vertical 
Беван: Scale factors 
trom 50Vidiv (10X probe} 
to Tre! div (1X probe) Ak 
curate 10. &3% AC or DC 
coupung CHI & СНА 100 
туту and 1V/div 


Salecteble 1M /50::Imgut 
Channels 1 and 2 offer 
switch selectable imped- 
ance control 


Four high-sensitivity chan- 
nels: DC to 100 MHz band- 
width over the entire range 
of the scope (-3db & 100 
MHz) 3,5 nS risa time. 
Bandwidth may be limited 
to 20 MHz by use ol 
switchable lilter. 


Dual Intensity Control: 

Separate intensity control 
of delayed and undelayed 
signals in ALT, DUAL. A- 
INT-B andB DLY'D modes. 


San touch mode swilching: 
Fully electronic swilching 
with non-volatile RAM 
memory and LED slatus 
indication — ' 


Elght-trace display. 

The delay time base mode, 
in conjunction with the al- 
lernale horizontal display 
mode, operate on all tourin- 


Two Independent time Callbrated delayad sweep 
bases: | measurements: From 0.5 
A 20 nS/div Io 55/div in lo 20008. 

23 slaps. 

B:20nS/diw to 50mS/div In 

20 steps. 

To 2nS/div with X10 mag- 

nification 


Vertical mode operation: 
For display of four input 
signals, unrelated in Ire- 
quency. 


Truely complets trigger 
system: Aulo, norm, single/ 
resel, fix: 2 external: TV 
lield; Variable holdolt. 


Leading a new generation of oscilloscopes, B & К 
Precision ranked third in the number of oscilloscopes 
supplied to industry with over 30 years of experience in the 
design, engineering and production of test equipment has 
put their considerable expertise into the 1500 QUAD- 
CHANNEL, EIGHT TRACE, 100M Hz oscilloscope bringing a 
new ultra-high performance/price standard that no other 
scope manufacturer can touch at our incredible price. 


Until now, if you wanted a I00MHz oscilloscope of 
uncompromising quality, you paid dearly. 


The 1500 offers all the capabilities you might demand from 
a lab grade oscilloscope. Capabilities such as the increas- 
ingly popuiar feature of trigger view is not only provided on 
the A channel but the B channel as well. Other features 
include selectable 1 Mo or 50n inputs which prevent high 
frequency impedance mismatches that can cause serious 
measurement errors. When working with low frequencies, 
the 20 MHz bandwidth filter, a real muston any high speed 
scope, eliminates high frequency noise. 


What truely separates the 1500 from the rest of the pack is 
it's unique ability to display four digital signals not related 
infrequency simultaneously. 1f desired a delayed portion of 
each waveform can be displayed providing eight traces. 


Function switching on the 1500 is performed by touch 
sensitive lighted pushbuttons with electronic switching 
logic with non volatile RAM. This unique design increases 
user convenience and reliability by eliminating a significant 
amount of mechanical switching and cabling. 
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puts, providing eight-trace 
capability. 


The 1500 employs a high efficency switching power supply 
to deliver cool regulated power for long troubie-free 
performance, at the lowest weight only 16.5 tbs, for the en- 
tire scope. 


Other refinements include a 6" diag, 8 x 10 cm illuminated 
gradicule high-brightness domed mesh 16 KV retangular 
CRT, beam finder button, LED UNCAL indicators, single 
sweep operation, variable holdoff as well as alternate or 
chopoperation with twoselectable chop frequencies. Probe 
calibrator for both current and voltage probes. CH1 and 
CH2 gating pulses are provided for interfacing with 
external equipment. Also provided is a CH1 50«routput for 
driving an external counter preventing the need for an 
external "T" adapter and the associated impedance miss- 
matched problems it causes. The output may also be cas- 
caded into CH2 providing 500 uV sensitivity at 100 MHz. 


Two x10 100MHz Probes are included with the 1500. 

Optional accessories that you may wish to purchase are: 

BJBKPLC100 Snap-on front panel cover $26.00 

BJBKPLCISO Vinyl carring case for $32.00 
probes and cables 


B & К Precision backs the 1500 with a one year warranty 
and has nation wide service available. 


The cost? Remarkably reasonable especially when you 
compare it to the other leading 60M Hz or 100MHz Dual 
trace oscilloscopes. This price breakthrough is made 
possible by PRIORITY ONE ELECTRONICS unequalled 
buying power. As the largest distributor of high per- 


formance oscilloscopes, we were able to place the largest 
order for scopes in B & K's history. We were able to obtain 


Time basa mode selection: 
Selects the lime base op- 
eralion best suited to the 
application, 


ingil channels 3 and 4: 
For display ol two addi- 
ional inputs, trigger view 
of Both channels or exlar- 
nal triggering. 


special pricing that allows us to pass on to you a 


$755.00 savings while the supply lasts. 


$1495.00 


BJBKP1500 


ORDER TOLL FREE 
1-(800)-423-5922 
(CA, AK, Н1 CALL:) 
(213) 709-5464 


PRIORITY 1 ELECTRONICS: 
9b) Deering Ave. Chatsworth CA 9137 


CREDIT CARD ORDERS MAY BE PAID BY VISA OR 
MASTER CHARGE OR, IF YOU PREFER, YOU MAY SEND 
YOUR CHECK OR MONEY ORDERALDNG WITH $15.00 
SHIPPING & HANDLING FOR EACH SCOPE. California 
residents add 612% Sales Тах, Prices good througri 
October. Limited to stock on hand. U.S. PREPAID ORDERS 
ONLY. 


pliers to an internal time constant; the 
arguments’ values may range from 1 
to 256. Rests are indicated by “R”. 
When in the music mode, sending Mi- 
crovox the character string “3F+ 4" 
causes it to play a four-period-long 
note at a pitch of F sharp in the third 
octave. "R16" causes a 16-period-long 
rest. The separate tempo command 
had to be omitted. 


Default Options 

When the Microvox is turned on, 
certain default conditions are in 
force. They are equivalent to entering 
the following commands: 


IP1 lowest pitch 

IRS clock base rate 5 

IF flat intonation 

IT text-to-speech mode 

IS - some punctuation 

IL line-by-line pronunciation 
ID9 wait for return 

IO Microvox on-line 


!H@# handshake with @ and # 


Any of these options can be 
changed simply by sending the proper 


INTEX-TALKER" 


The Professional Voice Quality 
Text-to-Speech Synthesizer 


Unlimited Vocabulary 


64 Programmable levels of inflection 
Built-in 6K text-to-speech algorithm 


control code to the Microvox, either 
transmitted separately or embedded 
in text. For example, if the Microvox 
is connected to a terminal, typing 
"[his is a test." and hitting Return 
will result in that phrase being spoken 
with no intonation. To add automatic 
intonation, you can type 


II This is a test.Return 


From this point on, all spoken text 
will have automatic inflection unless 
you resume flat intonation by typing 
ТЕ”. 

As previously mentioned, intona- 
tion can be added selectively or by 
the automatic algorithm. Let’s look at 
four ways of commanding the Micro- 
vox to pronounce the same sentence: 


1. (text-to-speech mode, no added 
inflection) 
{TIF 
Please enter your access number. 
2. (automatic inflection in text-to- 
speech mode) 


ITH 
Please enter your access number. 
3. (selected inflection іп  text-to- 
speech mode) 
ITIFIP1IR5 
Please !R8enIR5ter IR7yor !R5ac- 
cess number. 
4. (phoneme-input mode with select- 
ed intonation) 
IFICIP1IRS5 
P L E1 Y Z PA1 PA1 PA1 PA1 
IR9 EH1 EH3 N ІК5 T ER РА1 
Y IR8 O2 O2 O2 IR5 R PA1 
IR7 АЕ1!К5 K S EH1 EH3 S PA1 
N UH1 M B ER 


These examples demonstrate various 
ways in which you can increase the 
intelligibility of the synthesized 
speech by programming the Micro- 
уох, You сап use the text-to-speech 
mode with either selective or 
automatic intonation, or you can op- 
timize pronunciation by choosing ex- 
actly the pitches and phonemes you 
wish. 

An exaggerated example of com- 
bined pitch and phoneme control can 


INTEX-TALKER brings a new dimension to interactive 
computer communications with a new high level of speech 
intelligibility and voice quality. Available as a stand alone 
peripheral or at the board level. Custom versions for 
OEM accounts. 


At Only $295.00 INTEX-TALKER 
Offers These Features: 


e Phoneme based speech synthesizer chip 

• 64 crystal controlled inflection levels - 
digitally programmable 

e 6K text-to-phoneme algorithm 

• 750 character buffer (3,000 character optional) 

• Complete ASCII character set recognition and echo 

„ Adjustable Baud Rate (75-9600) 

„ RS232C and Parallel connectors 

• X-on/X-off handshaking 

e Phoneme access modes 

„ User expandable memory 

« Music and sound effects capability 
(programming language for notes included) 

e Onboard amplifier and power supply +12\; *5V 


e Spelling output mode 


Order Now 

Call the number below to order or request additional 
information. Master Charge or Visa accepted. Charge to 
your credit card or send a check for $295.00 plus $4.00 
delivery. Add 4% sales tax in Michigan. 

Dealer inquiries invited 


INTEX ` 
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Intex Micro Systems Corporation 
755 West Big Beaver Road - Suite 1717 
Troy, Michigan 48084 

Telephone: 313/362-4280 


Sophisticated program development editing 
with useful word processing features and 
powerful TECO commands and macros. 


CP/M 
CUSTOMIZABLE 
FULL SCREEN EDITOR 


Performance 

Fastand easy ‘Whatyousee is what youget editing of files up to one disk in length. Completely replaces ED and reduces your 
editing time by 90%. Includes search and replace, textmoveandcopy, complete file handling and printing. Inserta specified line 
range of another file anywhere in the text, and change disks while editing. Unique automatic indenting foruse with Pascal, PL/I, 
'C'and others. Special features for assembly language and Cobol. Even if you already have a good word processor, VEDIT's 
program development features, powerful command structure, and exceptional speed will greatly increase your productivity. 


User Oriented 

Fully adapts to your system with a menu driven customization forkeyboardlayout, CRT selection and more. Includes a status 
line with cursor s line and column positions, an ‘Undo’ key and recovery from full disk conditions (you can delete files or change 
disks). VEDIT is significantly enhancedtwice a yearandyoucanoptfor ourpopularandinexpensive update option. Andwe offer 
direct technical support you can count on, including custom patches for new CRT terminals. 


Text Buffers, Macros 

Tenbuffers can holdtext, macro commands or complete files. These may be edited, loaded and saved on disk. Macros perf orm 
repeated or complex editing operations. (Perform 40 search/replace on 20 files automatically, for example.) Buffers allow 
extensive 'cut and paste', including portions from multiple files. 


Word Processing 
Includes word wrap, adjustable margins, reformatting of paragraphs, word and paragraph functions, and printing with 
imbedded printer control characters. May be used stand-alone or in conjunction with most text output processors. 


Hardware Support 

CRT version supports over 40 terminals including the VT- 100. Utilizes ‘smart’ terminal capabilities for fast screen updating. 
Your keyboard layout can use any function andcursorkeys. Memory mapped version offers high speed, flexibility and supports 
bank select (88M VB3). Startup command file can initialize programmable function keys, VEDIT parameters and more. 


Ordering 
Please specify your microcomputer, video board or the | 
CRT terminal version, 8080, Z80 or 8086 code and disk Xerox 820 @ Apple Il Softcard @ TRS-80 Il and | 


format. SuperBrain @ Zenith Z89 € DEC VT180 € Televideo 
| Northstar Ө Cromemco € Altos € Vector @ Micropolis 
VEDIT - Disk and Manual MP/M € CP/M-86 € MP/M-86 € MSDOS 
For80800rZ80 .......................... $150 
ForCP/M-860orMSDOS ................... $195 IBM Personal Computer and IBM Displaywriter 
Manualonly ..... ЛҮҮ bead bod eae baa os $18 


CP/M and MP/M are registered trademarks of Digital Research, Ine. Apple (1 is а registered trademark of Appie 
Compuler, Inc. Softeard is a trademark of Microsoft. TR-80 is a vademark of Tandy Corporation (ВМ Personal 
Computer is a tradernark of International Business Machines, Inc. 


VCOM -Z80 CP/M disassembler produces labels, ASCII 
strings and crossreference. Exceptional speed. .. .980 


CP/M-86 for IBM Personal Computer offers horizontal . 
scrolling, screen line editing, CRT emulation, file 1955 Pauline Blvd., Suite 200 


; Ann Arbor, Michigan 48103 
$ g 
transfer with MSDOS and hard disk support. ..... 285 (313) 996-1299 


CompuView 


PRODUCTS, INC. 


NEW Terminal and file transfer communication 
program for IBM PC, IBM Displaywriter and other 
CP/M-86 and MSDOSsystems. ................ 270 
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actually allow Microvox to sing, as 
demonstrated by a bar of “Happy 
Birthday”: 


ІС IP3 IR3 
H H H AE1 АЕ1 AE1 AE1 AE1 АЕ1 
P P IP2ZIRS Y Y Y 
IP3IR5 B ER ER ER ER R 
TH TH TH TH !R1 
D A1 A1 A1 A113 
IR9 T IU IU IU IU 
U1 U1 U1 U1 U1 
IR7 Y1 IU IU IU 
U1 U1 U1 U1 U1 U1 


and a scale of D through E: 


IC 

IP1 IR1D DEIE1Y Y Y 

IP1 IRS E1 E1 E1 Y Y Y 

IP1!R11 EHI ЕНІ EH1 EH2 ЕЕЕ 
IP2 IRS DJ JE1 E1 Y. Y Y 

[P2 IR11 A1 A1 Al A1 A1 Y 

IP2 IR14 B B E1 E1 Y Y Y 

IPS IRIIS S E1 E1 Y Y Y 

IPS IRIS D DELEY Y ¥ 

IP4 IR11 E1 E1 E1 Y Y Y 


Since there are only 64 pitch levels, 
which were set up for speaking rather 
than singing, the range of octaves is 
somewhat limited. Singing is prob- 
ably the most dramatic example of 
programmable pitch control, but 
Pavarotti doesn't have to worry 
about his job. 


In Conclusion 

Speech synthesizers raise the level 
of communication between man and 
machine. Today, they are regularly 
used in telephone-answering systems, 
elevators, fire-alarm systems, annun- 
ciators, and nonvisual-communica- 
tion aids. The price/performance 
ratio of voice synthesizers no longer 
limits their uses. 

The Microvox is a second-genera- 
tion voice synthesizer with many pro- 
fessional features. Nothing is sealed 
from inspection, and the schematic 
diagram isn't kept in a vault some- 
place. Circuit Cellar projects are 
meant to be built and enjoyed. 

If you had asked me four years ago 
why anyone would spend money on a 
speech synthesizer, I wouldn't have 
had an easy answer. Today, how- 
ever, after designing four speech syn- 
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thesizers and reading hundreds of 
readers’ letters each month, I've come 
to regard speech synthesis as a new 
technology that’s only begun to be 
used to its full potential. 


Next Month: 

Build the Circuit Cellar MPX-16 
computer system, which is based on 
the Intel 8088 and is bus-compatible 
with the IBM Personal Computer. B 
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Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
РОВ 400, Hightstown, М] 08520. Ciarcia's Cir- 
cuit Cellar, Volume I, covers articles that ap- 
peared in BYTE from September 1977 through 
November 1978. Ciarcia’s Circuit Cellar, 
Volume II, contains articles from December 
1978 through June 1980. Ciarcia's Circuit 
Cellar, Volume III, contains the articles that 
were published from ]uly 1980 through 
December 1981. 


To receive a complete list of Ciarcia's 
Circuit Cellar project kits available from the 
Micromint, circle 100 on the reader service 
inquiry card at the back of the magazine. 


The following are available from: 


Intex Micro Systems Corporation 
Suite 1717 

755 West Big Beaver Rd. 

Troy, MI 48084 

(313) 362-4280 


1. Intex-Talker, the assembled, tested, 
and FCC-approved version of the 
Microvox text-to-speech synthesizer. 
With power supply and documenta- 
tion...$295. 

OEM availability and pricing will be | 
discussed on request. Please add $4 for | 
shipping on all Intex-Talker orders 
within the United States; please add 
$20 for shipping on overseas orders. 
Residents of Michigan please include 4 
percent sales tax. 


* * * 


The Micromint Inc. 
917 Midway 
Woodmere, NY 11598 
(516) 374-6793 
(for technical information) 
(800) 645-3479 
(for orders only) 


1. Complete kit for building the 
Microvox text-to-speech voice syn- 
thesizer, including the SC-01A and all 
other components, enclosure, power 
supply, and documentation...$215. 

2. Votrax SC-01A voice-synthesizer in- 
tegrated circuit...$50 each. OEM quan- 
tities are available. 


Please add $4 for shipping on all 
Microvox orders in the United States; 
please add $20 shipping on overseas 
orders. Residents of New York please 
include 7 percent sales tax. 


РАРЕН 
FEED 


PAUSE MENU BREAK 


Optional Microcassette 


So with the HX-20, you can do 
programming, word processing 
and data entry just like you've 
got a big screen, up to 255 char- 
acters wide, with easy-to-read 
upper and lower case letters, 
numbers and punctuation and 
any 20 column by four line part 
of it visible by user command. 
Built in hardcopies. 

The HX-20's built-in 24 column 
dot matrix impact microprinter 
hands hardcopies to you at 42 
LPM, in a crisp, precise 5x7 ma- 
trix. It even has bit addressable 
graphics to give you a pint-sized 
sales chart, and enough interna: 
tional symbols tp.print most 
Western pw 
Epson mákes more and better 

ters than anyone else in the 
eeccccc^c ® TLI. MICRO CASSETTE DRIVE world. Need we say more? 
поооооооооооооееа The best is yet to come. 

"ы T When you hold an HX-20 in your 


REC ; 
accccccceccconnan 0 hand, you're not only holding а 


lof of capacity, you're holding a 
lot 6f expansion. 

There's a standard cassette in- 
terface, a cartridge interface, the 
RS-232C and serial interfaces, 
anda peran bus that lets you 
Eon RAM and ROM capa- 

lities. There's even a floppy disc 
drive for maxi capacity in a mini 
MR. 

'he Epson edge. 
Surprised that a computer like the 
HX-20 should come from Epson? 
You shouldn't be. Because we've 
been building computers in Japan 
since 1978, And we've been prac- 
ticing ulira-high-quality precision 
manufacturing for a lot longer 
than that. 

We didn't jump right into the 
American microcomputer mar- 
ket. We could afford to bide our 
time; to wait for the product that 
was going to stand America on 
its ear. 

This is it, 

The Epson HX-20. 


Circle 158 on Innutry nard 
| - 


EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
: Torrance, California 90505 


What Makes Business 
Programming Hard? 


A banker/programmer describes the pitfalls 
in writing software to handle routine business tasks. 


Where lies the difficulty in business 
programming? Why is it that you can 
pay $100, $1000, or $100,000 for a 
general business package—receiv- 
ables, payables, payroll, and general 
ledger—and perhaps end up being 
dissatisfied or even suing the vendor? 
Of the many reasons, three stand out. 

First, business programming seems 
easy but isn’t. Everyone knows how 
to do a payroll: you multiply hours 
by pay rate to determine gross pay, 
figure the withholding taxes, deduct 
them and other withholding items to 
find net pay, add them all up to get 
the total payroll, and print pay- 
checks. I know a major company 
with a skilled programming staff that 
paid $1 million to an outside vendor 
for a completely general payroll 
package and considered it a bargain. 

Once written, business programs 
are hard to test. Ten years ago we 
heard stories about paychecks written 
for $0.00 or even for negative 
amounts. While most payroll systems 
written recently check for deductions 
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James L. Woodward, Vice-President 
State Street Bank and Trust Company 
225 Franklin St. 

Boston, MA 02101 


larger than gross pay, this problem il- 
lustrates the obscure special cases that 
complicate attempts to thoroughly 
test a business system. 

Second, good business program- 
mers must be equally at home in the 
sterile, precise, and rigid world of the 
computer and the comparatively 


It Is only recently and 
gradually that the 
customer has become 
aware of the value of 
"bulletproof'' software. 


sloppy, error-ridden, and free-form 
world inhabited by most business 
people. People who function well in 
both worlds are rare. As a result, 
while modern interactive software 
packages almost always do every- 
thing they are supposed to, the usual 
questions are whether the average 
user can make them do anything, 


whether the menus and prompts can 
be understood by the clerk-operator, 
and whether the documentation, if it 
exists, can be understood by anyone 
at all. 

Third, business programs must run 
in a difficult environment. By defini- 
tion they operate on large stores of in- 
formation that has been entered into 
the system from a variety of sources. 
The programs must struggle desper- 
ately to keep those files free from er- 
ror, must protect the files constantly 
from human error (and possible sabo- 
tage) and from the tribulations of 
power failure and head crashes, and 
must all the while be alert for the 
errors that almost certainly are 
already in the information base. 

Lack of user sophistication is a con- 
stant problem. The million-dollar 
payroll package will almost certainly 
be run by skilled people in a well- 
structured and well-managed opera- 
tion; the people running it will have 
read the manuals and had extensive 
training courses as part of the pur- 
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HERE'S THE PASCAL YOU'VE BEEN READING ABOUT. 
AND, WITHOUT EXCEPTION, THE REVIEWS CALL JRT PASCAL 
A SUPER PRODUCT FOR AN AMAZING PRICE! 


Goodbye BASIC, PLA, / 


COBOL —hello PASCAL! 

Now, to make this most 
advanced language avail- 

able to more micro users, 

we've cut our price—to 

an amazing $29.95! This | 
astonishing price includes | 
the complete JRT Pascal 

system on diskette and the | 
new, comprehensive user | 
manual. Not a subset, it's a | 
complete Pascal for CP/M” 
Check the features below. 


THIS IS THE 

SAME SYSTEM | 

WE SOLD FOR $295! | 
So how can we make | 

this offer?—why the unbe- 

lievable deal? Very simply, 

we think all software is overpriced. We want to build volume with 

the booming CP/M market, and our overhead is low, so we're 

passing the savings on to you. 


AND AT NO RISK! 

When you receive JRT Pascal, look it 
Over, check it out. We invite you to compare 
it with other systems costing ten times as 
much. If you're not completely satisfied, 
return the system—with the sealed diskette 
unopened—within 30 days and your money 
will be refunded in full! THATS RIGHT— 
COMPLETE SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

In addition, if you want to copy the 
diskette or manual—so long as it's not for 
resale—its o.k. with us. Pass it on to your 
friends! BUT ACT TODAY—DON'T DELAY 
ENJOYING PASCAL'S ADVANTAGES—AT 
$29.95, THERE'S NO REASON TO WAIT! 


InfoWorld 


Software Report Card 


JRT Pascal 
Version 
2.0 


lPeríiornmamnceo 
Documentation 


шщ 
2 
0 
2 


Ease of Use 
Error Handling 


From INFOWORLD magazine, August 16, 1982 


Random files 
to 8 megabytes with 
variable length records 


БАК dynamic 
Activity analyzer 


prints program use 
histogram 


Graphing procedures 


Statistic procedures 


Send to 


JRT SYSTEMS 
1891—23rd Avenue 
San Francisco, CA 94122 


Phone 
415/566-5100 


О.К. You've sold me. Send me JRT Pascal; | understand that if I'm 
not completely satisfied, | can return it within 30 days—with the 
sealed diskette unopened—for a full refund. 

(Please allow 2-3 weeks for delivery.) 


Extended CASE statement 


NOW: A COMPLE TE CP/M PASCAL FOR ONLY 


New 
125-page 
user 
manual 
and 
ors 
diskette 


5 


True Fast 


compiler: 


Advanced assembler interface needed 


no 


compiler needs 
85K diskette space 


Maximum program 
size more than 
200,000 | nes 


More 
than 200 
verbal error 

messages 


Separate 
compilation of 
auto-loading 
external procedures 
14 digit BCD 
FLOATING POINT 
arithmetic 


Г No limits on procedure 
Г size. nesting, or recursion 


| need the 5%" diskette for C) Northstar O Osborne O Apple-CP/M : 
О Heath, Hard Sector O Heath, Soft Sector J Superbrain. ә 
| need the CJ 8" SSSD diskette. = 
Name Address к 

e 

о 
State Zip e 
O Check О С.О.0. O MasterCard O VISA ө 
(CA residents add sales tax. Add $6 for shipping outside North America.) ч 
Card # Exp. " 

о 
Signature e 


*CP/M is a Digital Reserach TM. A 56K CP/M system is required. e 


chase. The hundred-dollar package 
must run (or at least fail safely) when 
handled by raw beginners who may 
never have seen a computer before. 
Murphy's Law is an ever-present 
phenomenon: if anything can go 
wrong, it will. Memory and disk 
space are always full to their limits, 
and if you buy more of either, the 
usage will rapidly expand to fill the 
new capacity. (Those of us with a few 
years of experience behind us know 
that Murphy dreamed up his apho- 
rism when, after a long session on a 
Univac I, a vacuum tube blew just 


before the machine would have 
started delivering results. We also 
know that he was an optimist.) 


The Factors Involved 

The heart of the problem is that 
there are so many different ways to 
handle the same business functions. 
For example, a firm can pay employ- 
ees daily, weekly on a fixed day of the 
week (except in holiday weeks when 
the day will change), every other 
week on a fixed day of the week, once 
or twice a month on a fixed day of the 
week or weeks, and once or twice a 


ж ж x FEATURING 8 and 16 BIT S-100 SYSTEMS ж ж ж 


WE OFFER А WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- 
WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED, 
READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON- 
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE CUSTOMIZE SOFT- 
WARE TO YOUR SPECS. WE WELCOME YOUR REQUEST FOR TECHNICAL INFO 


BY PHONE OR LETTER. 


CAD-GRAPHICS 16: Architects • Designers * Engineers • Create, store and edit 
drawings. Use arrays, zoom, windows. Completely interactive hardware/software 
package includes 9900 16 bit microcomputer, high resolution graphics display, digitizer, 
plotter. Does the work of a $200,000. system for $10,200. CP/M® optionally available. 


IMS 2 yr. warranty on boards! SX systems w/8" or 5%” drives, optional 10, 20, or 40 
MB Winchesters, built-in tape back-up, Z-80 S-100 bus. 5000 system with integrated 
screen now available. On site service for NY quad-state area. 


MULTI-USER IMS: MPU/slave cards give each user CPU, 64K, 2 serial ports. 


TURBODOS: Single or multi-user. Spectacularly FAST CP/M® compatible Operating 
System. Cuts link/edit time in half. 780 Code interrupt driven. Up to 6X faster than 
CP/M; up to 35% increased disk capacity. For IMS, CCS. 


SYSTEM II: with 128K Static RAM 


W/2 Shugart 801 
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CROMEMCO: 68000/Z80 dual processor systems starting at 
Also, new Z-80 personal computer w/integrated screen, Model C-10 


VICTOR 9000: 8088 business system, 128K RAM. 132 x 50 line screen. Dual 5%” drives 
w/2.4 MB capacity. Higher res graphics than IBM PC... 
CP/M® 86 and MS-DOS. Letter quality and/or dot matrix printer additional. Elegant, 
completely interactive business software and word processing offered. 


MASTER MAX: Z80single card computer, 4 slot, S-100, w/dual 8^ drives 
See details in this issue of BYTE, page 196. 


LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe, 
86-DOS, dualShugart 801s, Televideo 912, assembled & tested 
Options: Double sided drives, 8087 & 8089. CP/M* 86, Winchester interface. 


SEATTLE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operating nem 
SYSTEM 1:8 MHZ CPU, 64K Static RAM, in TEI mainframe 


S-100 BOARDS OR BOARD SETS: Godbout, Systems Group, SD Systems, SSM, 
Tarbell, Morrow and others. Discount prices. 


MAX BOX DISK DRIVE SUBSYTEM mfg by John D. Owens Assoc. Dual drive 
cabinet w/regulated power supply, fan, complete internal cabling. Ready to plug in. 
$1,275 W/2QUME DT-8 dble sided drives 


Prices subject to change without notice Write or call for free catalogue 


Г 


.$4,995. Price includes both 


$2,540. 


CJNI S3iYI2OSSY SNJAO 'O WHOS ЭМ! SALVIDOSSY SN3AO O NHOP ‘OMI SALWISOSS¥Y SHIMO 'O NHO 


$1,605. 


JM! 5319190557 5МЗАО O мно 


JOHN D. OWENS Associates, Inc. 


12 Schubert Street, 


Staten Island, New York 10305 


212 448-6283 212 448-2913 212 448-6298 
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month on a fixed day of the month. 
In addition, bonuses can be paid at 
odd times, payment for people on 
commission is handled differently, 
and so on. People can be paid by the 
piece, hour, day, week, month, or 
year, If the rules for federal contrac- 
tors apply and the employees are 
nonexempt personnel, they will be 
paid at a time-and-a-half rate for 
work exceeding 8 hours in a day or 40 
hours in a week, or for work done on 
the sixth day of the week, unless they 
are part-time or it is a holiday week. 
If they're exempt, they can be paid 
nothing, straight rate, or time and a 
half after 40 hours. If the federal rules 
don't apply, others will. 

One federal tax rule applies to 
everyone, except people who get a 
payment from the government be- 
cause their incomes are low, people 
who pay no taxes because they have 
many deductions, and so forth. 
Because the IRS is firm, forceful, and 
feared, it's important to compute the 
federal tax accurately and to handle 
the no-tax status correctly. 

But federal taxes aren't the only 
ones to consider. Several states have 
no state income taxes to worry about, 
but tax regulations in various cities in 
other states bring the total to more 
than 50 different rules for calculating 
state and local withholding taxes. 
Add to these the various state rules 
for calculating unemployment and 
workers’ compensation, along with 
the various forms that must be 
printed, and you begin to understand 
why Automatic Data Processing, 
which makes a successful business out 
of paychecks, writes 1 out of 10 pay- 
checks in the United States. 

Business programmers must also 
overcome the peculiarities of the 
calendar. "That's simple enough," 
you say. But is it? Start with the 
hour. Its made up of 60 minutes, 
right? Wrong, if you figure time cards 
in hours and hundredths of an hour, 
as many companies do. Many of 
these companies have time clocks that 
print decimal hours. When you start 
figuring in months, quarters, and 
years, your program really gets in- 
teresting. You can always follow the 
standard Gregorian calendar. This is 


fine, except that having periods end 
on different days of the week is a 
nuisance, so that there are several 
schemes for improving on Pope 
Gregory's system. The most popular 
alternative uses 13-week quarters 
consisting of two 4-week "months" 
and one 5-week "month" (the order is 
usually 4-4-5 but sometimes 5-4-4). 
The "months" and quarters end on a 
Friday or Saturday; the year-end is 
always on the same day of the week. 
Because this year has only 364 days, 
once every few years you must add 
an extra week in the last quarter to 
keep it more or less in synchroniza- 
tion with the Gregorian calendar. The 
other popular artificial scheme uses 
thirteen 4-week "months." This yields 
13 equal periods for comparison pur- 
poses, but names for the periods are 
confusing. Most people number 
them; some use the 12 names we all 
grew up with and throw in an extra 
(Midsummer's month?). 

Any of these methods can use fiscal 
year-ends that are not the end of 


odd combinations of low-probability 
events, completely comprehensive 
testing may be impossible. The pro- 
grammer must rely on an intimate 
knowledge of the program, its 
strengths and its weaknesses, and 
devise tests to attack the weak points. 
This task is difficult for most pro- 
grammers. Testing and fixing bugs is 
a painful process, and the program- 
mer may be reluctant to really attack 
his own code and try to make it fail. 
Indeed, many programmers tend to 
deliberately avoid testing areas they 
know to be weak. Some software 
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houses have had success with hiring 
bright and aggressive high school or 
college students to test the company's 
programs, The drawback to this ap- 
proach is that students may not have 
the necessary background. The prop- 
er testing of accounting packages, for 
example, requires a tester with some 
knowledge of accounting. 

Testing has another inherent dif- 
ficulty: it certainly doesn’t pay in the 
short run. The hours spent testing 
will not initially help sales as much as 
the same hours spent adding features 
to the application. It is only recently 
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fiscal year on or near the end of a 


calendar month; for the vast majori- 
ty, that month ends one of the four 
calendar quarters. In addition to 
these choices, all must close out their 
payroll books on the calendar quar- 
ters for Uncle Sam. 

There are more complications; for 
example, not every business follows 
the same accounting procedures. But 
enough of this. Let's just say that the 
world of business is a mess; and for 
many programmers, adapting to this 
is both their bread and butter and 
their nightmare. 
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designing of business programs also 
make testing difficult. Oddball cases 


are a plague: no-tax-status, people 
with negative net pay because of ex- 
cess deductions, the employee who 
works a 105-hour week when your 
system allows only 99.9, or the null 
character (ASCII zero) that gets into a 
name and fouls up its matching 
within the program but can't be 
detected on a printout or the video 
screen. Because there are so many 
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and gradually that the customer has 
become aware of the value of "bullet- 
proof" (bug-free) software. 

One of the great advantages of pro- 
gram generators (aids to program 
design and coding that we hear talked 
about a great deal and that are actual- 
ly beginning to appear) is that it 
should be possible to design program 
testers that take advantage of a pro- 
gram generator's structure and test 
boundary and other difficult condi- 
tions. 

Structured, modular programming 
is also much discussed as a way to 
ease testing. This view has merit, but 
its a moot point—a programmer 
would have to be crazy to try to write 
a comprehensive business package in 
a nonmodular fashion. The package I 
know best runs more than 50,000 
lines of a high-level language in more 
than 500 separate modules. To say 
that these modules have made the 
package easier to test is certainly true, 
but it would have been impossible to 
write, much less test, without break- 
ing it into pieces. 


Error and Change 

People are born, they die, they 
move, their pay goes up and some- 
times down, Their names are mis- 
spelled, more than one John Smith 
works for the company, people 
punch the wrong time cards, an 
operator punches the wrong hours, 
the power stops, and the computer 
stops. All these factors cause errors in 
a company's information base that 
should be easily reparable by the 
operator at the terminal without ex- 
posing the system to further errors, 
careless or intentional. 

It is almost never possible to throw 
away your data base and start again; 
whatever the damage, it must be 
repaired or replaced by a backup, 
which must then be brought up to 
date. The vendor, customer, and 
employee information for a million- 
dolar company may add up to 
several megabytes, all of which has 
been tediously entered at some sort of 
keyboard, one byte at a time. The 
fastest keyboard operators in the land 
can enter 25,000 bytes per hour, 1 
megabyte per week. If you can find 
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one of these paragons of flying 
fingers, you could have him or her 
reenter a megabyte or two, but your 
employees would miss a week’s pay- 
check and you wouldn't be able to 
send out any invoices for a while. On 
the other side of your ledger, you 
would have to tell your vendors that 
the computer is down; if they haven't 
heard that one from you before, 
they've heard it from someone else. 
But as a practical matter, no million- 
dollar company can afford to reenter 
its entire database under the pressure 
of the everyday work load. 

АП these possibilities dictate the 
use of a backup. The system must 
allow you to make foolproof backups 
easily. If backups aren't easy, they 
won't be done regularly, and when 
the backup must be used, a lot of 
catch-up entries will be needed to up- 
date it. I believe in making backups 
daily so that you can always update 
the backup with only a day's work. 

Operators will make other mis- 
takes. They may give alphabetic 


responses to prompts that expect 
numbers, or they will stop a program 
at some point if the machine takes 
longer than expected to perform an 
operation. The program must check 
every entry as much as possible. Is 
the entry legal? Is it within an appro- 
priate range? The program should 
make it difficult to enter a weekly, 
monthly, or annual salary in response 
to a prompt that expects an hourly 
rate. If an operator enters an employ- 
ee number, the employee name 
should be displayed for verification. 

None of this will eliminate all er- 
rors. If Joe worked 5 hours, an opera- 
tor should not be able to enter 50 
without the program's producing a 
query: "Are you sure?" But only Joe 
will notice the error if the operator 
mistakenly enters 4 hours. Most 
mainframe computer systems allow 
for critical data to be keyed twice; 
any differences are resolved by a 
supervisor. This procedure radically 
reduces random errors because in 
order to survive keying by two dif- 
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ferent operators, the same error 
would have to be made in the same 
place by both operators. It does not, 
however, eliminate errors caused by 
illegible documents; both operators 
may interpret the difficulty the same 
way. Repeat keying is less frequently 
done on mini- and microcomputers; 
they tend to have systems relying on 
the ability to verify some data based 
on information in the files, the ability 
to fix problems after the fact, and 
luck. Perhaps this approach is a 
mistake. 


Friendly Software 

It's no accident that the author of 
several highly successful business 
software packages is a student of 
psychology who gave up studying for 
his PhD when his software looked as 
if it would be more interesting and 
profitable. His software background, 
while sound, is much more limited 
than his knowledge of the quirks of 
humanity. Many microcomputer pro- 
grammers fall into the trap of writing 
good code that produces results in- 
comprehensible to the user. Avoiding 
the trap is hard because most pro- 
grammers learn their trade writing 
projects for their own use and inspec- 
tion. Cryptic prompts and legends are 
not only easy for the programmer, 
but they also save valuable time and 
space. Furthermore, developing truly 
effective user interaction requires 
repeated polishing. Classes in pro- 
gramming all too often emphasize 
good code, not good interaction. 
(This focus is appropriate, to a 
point—the program must run correct- 
ly before anyone will care if it is easy 
to use.) 

This is not to say that one should 
write prompts and commands in 
what Digital Equipment Cor- 
poration’s TECO word-processor 
manual calls “War and Peace mode.” 
The intent is clarity first and then, if 
possible, brevity. The ideal is to pro- 
vide clear and concise prompts and a 
Help function that can be activated at 
any time by pressing a special key or 
by simply typing “help” or a question 
mark after any prompt. In any case, 
the result should be a two-to-five-line 
explanation of the prompt, the possi- 
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ible with most popular software, 
and each cartridge replaces 
over 30 double-density 
floppy disks. 


Removable Cartridge. imagine, 5 Megabytes in 
the palm of your hand. These small cartridges are 
only .75 inches thick and 5.50 inches square. The 
disk itself is completely sealed from the outside 
and all its hazards by a sliding door that opens 
only once the cartridge is firmly seated inside the 
drive. Long term availability of this cartridge is 
assured by its adoption by several well known 
manufacturers including Dysan, the world leader 
in computer mass storage media. 
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(213) 991-0 


ble responses, and their implications. 
(Because the required volume of text 
cannot usually be stored in memory, 
the Help function requires the ability 
to access the disk to get the text, a 
restriction that has its own 
problems.) At the very least, a Help 
response should refer to a particular 
page in the documentation. 
Speaking of documentation, my 
local bookstore has four books that 
describe the use of the CP/M operat- 
ing system but only one on the more 
complex intricacies of Visicalc. While 
it would be a mistake to read too 


much into this limited example, the 
Visicalc documentation is a model of 
clarity that requires little elaboration, 
it should be required reading for 
every company selling software. I 
cannot speak so well of the CP/M 
documentation, at least of the version 
I received, 

Why is it so hard to write prompts 
and documentation and to design 
output formats? Paradoxically, good 
programmers are so familiar with 
their programs that they find it very 
difficult to step into the shoes of the 
novice user; furthermore, they are so 
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BIZCOMP's 212A-Compatible Intelligent Modem" 
Sets the Pace in Quality and Reliability 


familiar with the general concepts of 
computers that it is hard for them to 
explain disks and files and all the 
other things that programmers take 
for granted. 

Some time ago, C. P. Snow, novel- 
ist and physicist, wrote about "The 
Two Cultures" (New Statesman, 6 
October 1956), referring to the divi- 
sion between the arts and the 
sciences. We now appear to be devel- 
oping two different cultures as the 
computer becomes part of our daily 
lives; the division is between com- 
puter programmers and naive users. 
It is possible to bridge the gap be- 
tween programmers and users; the 
software published by Visicorp has 
done it repeatedly. Bridging the gap 
requires people more expert in ap- 
plications than in software; people 
who prefer dealing with people to 
working with computers. As I look 
around at chief executive officers of 
successful software houses, I see ar- 
ticulate, people-oriented executives 
who are perfectly comfortable with 
computers. This is no accident. Cer- 
tainly several successful programs 
have been written by the "wild-eyed 
guru,” the computer genius who 
works 36 hours at a stretch and wears 
blue jeans and has unkempt hair, but 
that breed is at a disadvantage. As 
hardware becomes more capable and 
less expensive, it will require a much 
less intimate knowledge of the com- 
puter to write software that runs fast 


BIZCOMP just moved its Intelligent Modem family into high gear with the 
Model 1012 -- a full-duplex 300/1200 FCC-registered modem with the 
advanced features you want: Auto-dial, auto-repeat dial and auto-answer. 
Attached to any terminal, you have automatic keyboard dialing at your finger- 
tips. Or, connect the 1012 to a mini/micro for computer-computer electronic 
mail or auto-polling applications. 


With the BIZCOMP 1012, you have a no-hassle upgrade from 300 baud to 
achieve a fourfold improvement in throughput. And it's software compatible 
with BIZCOMP's popular 300 baud Model 1022. 


and well The wild-eyed guru will 
lose the competitive advantage he has 
to the applications- and people- 
oriented businessperson who happens 
to be a programmer. 

Where does all this leave us? For 
the programmer who thoroughly un- 
derstands the intricacies of the appli- 
cation, who is able to write bullet- 
proof code, who is then willing to 
shoot cannons at the spots he knows 
are weakest, and who also truly un- 
derstands the strengths and frailties of 
not just the average user, but of the 
weakest one—for such a paragon, 
business programming is not a prob- 
lem. The rest of us must examine our 
own weaknesses and shape them up 
through study, practice, and help 
from fellow programmers. li 


Take a lesson from computer professionals everywhere: The way of the 
future is 1200 baud. The path of the future is BIZCOMP 1012. Call us today 
for the name of a BIZCOMP Authorized Distributor near you. 
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МОЕ B750 
Typewriter Interface 
Apple to IBM Electronic 50, 60, 
75 Typewriters interface Ш 
Reads IBM keyboard in parallel 
with Apple keyboard ш Sup- 
ports the IBM code functions 
using an escape sequence 8 
Types at about 13 characters per 
second 8 Prints from Integer 
or Applesoft programs & Sup- 
ports the "Control | Number N" 
parallel line length mode se- 
quence B Has switch selec- 
table upper/lower case 1/0 60, 
66, 78 continuous from feed 
page lengths, 40*video, 80, 95, 

132 character line lengths 


Suggested price $225.00 
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Multi-function time utility for the 
APPLE 11 computer system. 
Contains the year of the century, 
the month, the date, the day of 
week, the hour, the minute. the 
second. в A countdown timer 
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to 999 hours, 59 minutes, 59 
seconds, 999 milliseconds Шш 
Selectable 12 or 24 hour time 
formats 8 Diagnostic error 
reporting ш Fully compatible 
with the APPLE SOS operating 
system 
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AHEAD BUFFER 


ш Upto 40character type ahead 
capability в Enter commands 
or data while your Apple is pro- 
cessing previous instructions 
m Compatible with all Apple 
computers, keyboards and 
software B No cuts — no 
jumpers — no software patches 
required m Includes complete 
instructions for quick and easy 
installation 

Suggested price $49.95 


A8009 FLOPPY DISK 
CONTROLLER 


= High speed OMA transfer of 
data (1 micro-second/byte) в 
Documentation provided — in- 
cludes theory of operation, 
schematics and diskettes в 
Uses all standard Apple DOS 
commands (OPEN. CATALOG, 
LOCK, DELETE. LOAD. etc.) 
except for INIT which has been 
improved and enhanced in a 
Vista format routine в Com- 
patible with Apple DOS 3.3, 
Раѕса!1.1 апа CP/M 2.2 (with the 
Z80 soft card by Microsoft) m 
2K x 8 PROM contains Autoboot 
functions and all eight-inch 


Circle 418 tor Dealers only Circle 419 for OEM's only Circle 420 for all other maquines 


IlIBBPy- driver code allowing 
complete compatibility with 
Apple DOS 3.3 


Suggested price $545.00 


PROM DEVELOPMENT 
SYSTEM? 


= Menu driven program devel- 
opment monitor вш Programs 
2708, 2716, 2532, 2732and 48016 
EPROMS m Simulates PROM 
from RAM 4K ш Data and ad- 
dress interface for operator 
location and control ® Com- 
plete user documentation 


Suggested price $495.00 


VISION 80 


ш Full upper and lower case 
Character with 3 dot descenders 
ш 9x10 dot matrix per line U.S. 
(9x11 Europe) @ 128 ASCII 
character set а BASIC, FOR- 
TRAN and Pascal languages 
supported ш Z80'" and CP/M'" 
comtible m Compatible with 
all standard Apple™ peripherals 


COMPUTER 
Vista 2" 
INC. 


Circle 404 on inquiry card. 
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"Apple Computer Company, inc 


= 


! —À shift and lock for upper and 


ween 40x24 and 80x24 soft- 
ware and hardware в Rated #1 
video card by Softalk and Call 
Apple 


Suggested price 
VISION 40 


Softscreen programmable char- 
acter/generator card for the 
Apple || computer 8&8 Allows 
use of DOS tool kit upper/lower 
case character sets in Apple 40 
column mode @ Permits crea- 
tion of new alpha/numeric and 
graphic characters under Am- 
іпаігіх & Ideal for non-English 
language applications а 
Compatible with most popular 
word processing software pack- 
ages 


Suggested price 
VISION 20 


= Cost effective в Compat- 
ible with the latest Apple!! m 
Complete easy to follow instal- 
lation guide ® 120 day war- 
ranty ш immediate delivery 


Suggested price $29.95 


1317 E. Edinger 
Santa Ana, CA 92705 
(714) 953-0523 


“Highal Research, inc. 
eDesigned by Burronix 


$325.00 


$175.00 


EIGHT USERS TO GO 


Pick up an Altos 16-bit, UNIX-based 
computer system today, and get minicomputer 
networking power at a microcomputer price. 


Looking for a powerful, yet 
affordable, 8-user computer system 
that has everything your business 
needs, including communications? 

Then get your hands on an ALTOS® 
field-proven, XENIX"/UNIX "-based 
ACS8600 microcomputer. 

Our powerful 16-bit 8086 is 
packed with an 8089 for disk/memory 
interface, an optional 8087 math 
processor and an intelligent Z80" 1/0, 
which share the workload for faster 
execution and response. 

A unique memory management 
and protection system subdivides up 


INTER-ALTOS 
LOCAL NETWORK 


ACSB6D0-14 
40 MByte 


Winchester 


with 


ALTOS. 
NET 


ACSB6D0-12 


20 MByte 


Winchester 


1-8 USERS 
with 
خو‎ 


ALTOS- 
NET 


ETHERNET 


АС58600-14 
40 MByte 


Winchester 


1-8 USERS 
REMOTE COMMUNICATIONS 


ACSBBOD-12 
20 MByte 

; Winchester 
1-8 USERS 


with 
ALTOS- 
NET/ 
UNET 


АСЅВ600-14 
40 MByte 
Winchester 


| ACS8600-t2 
20 MByte 
» Winchester 


1-8 USERS | 1-8 USERS 
in. ] with with 
| ALTOS-NET/ 2780 
UNET 378 
| "— 9 2780 3270 
l SDLC 
3270 Х.25 


to one megabyte of memory (500K of 
RAM is standard), automatically giv- 
ing each user the maximum available. 
Built-in Error Detection /Correction 
(ECC) maintains system integrity. And 
it's all available today on our highly 
reliable, fully socketed. proven single 
board. 

Altos has exactly what you need 
for a smooth migration into the 
Office of the future. Communications 
and local networking support, includ- 
ing Ethernet" and ALTOS-NET" for 
inter-Altos networking. Large data 
storage capacity—integrated Win- 
chester, floppy and tape back-up in a 
wide range of configurations and 
capacities. from 20 to 80 megabytes, 
starting with the ACS8600-12 with 20 
MBytes and the ACS8600-14 witn 40 
MBytes. Plus support of popular 
multi-user operating systems like 


XENIX/UNIX, MP/M-86" and OASIS-16. 


Produced in the heart of Cali- 
fornia's technologically fertile Silicon 
Valley, Altos microcomputers are the 
professional choice of Fortune 500 
companies, computer service organ- 
izations. major software developers. 
and even mainframe computer 
manufacturers. 


Founded in 1977, Altos has 
already delivered more than 25,000 
multi-user systems to major OEM 
customers. Plus Altos maintains a 
worldwide sales and service network. 

So when you want a multi-user, 
multi-tasking computer system that 
has the communications capabilities 
your business demands, and you 
want it today. pick up an Altos. For 
further information, call our toll-free 
number or write: 


Altos Computer Systems, 
2360 Bering Drive, 

San Jose, CA 95131. 

Telex 171562 ALTOS SNJ 
or 470642 ALTO UI. 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 
(In Calif. 800-662-6265) 


Circle 14 on inquiry card. 


ALTOS is a registered trademark and ALTOS-NET is a trademark of Altos Computer Systems. Ethernet is a trademark of Xerox Corp. MP/M-86 is a trademark of Digital Research. lnc. OASIS-16 is a product 
of Phase One Systems. Inc. XENIX is a trademark of Microsoft and is a microcomputer implementation of the UNIX operating system. UNIX is a trademark of Bell Laboratories. 280 is a trademark of 
Zilog. Inc. ОМЕТ is a trademark of 3Com Corp. 8086, 8087 and 8089 are products of Intel Corp. 
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Adapting Microcomputers 
to Wall Street 


Microcomputers are fast becoming crucial tools 


Microcomputers are streaming into 
Wall Street's canyons. In its short ex- 
istence, the microcomputer has 
become a versatile tool and an impor- 
tant supplement to mainframe com- 
puters already at work in financial in- 
stitutions. The microcomputer's use is 
spreading and diversifying so quickly 
that the task of encapsulating all of its 
applications is both fascinating and 
frustrating. 

Yet using the microcomputer to the 
fullest is one of the challenges facing 
Wall Street. The financial community 
depends on speed. Timely knowledge 
and new ideas produce a trading ad- 


vantage. Traders, brokers, under- 
writers, analysts, and investment 
managers need complex financial 


analyses fast. They need communica- 
tions that can tell them everything 


About the Author 

Robert Franz is managing director of cor- 
porate systems at Warburg Paribas 
Becker— А. G. Becker, an international finan- 
cial firm. He has spent most of his career in the 
financial community, previously serving as 
partner in charge of New York systems con- 
sulting for financial industries for the account- 
ing firm Arthur Anderson & Company. Mr. 
Franz has an Apple of his own at home. 
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for financial investors. 


Robert Franz 
Director of Corporate Systems 
Warburg Paribus Becker—A. С. Becker 
55 Water St. 
New York, NY 10041 


from the latest earnings of a Califor- 
nia company to the current state of 
the Brazilian coffee harvest. Invest- 
ment firms need access to massive 
computers that account daily for the 
flow of money and securities. A 
firm's systems department combines 
communications, word processing, 
and database and analytical support. 
The volume of securities and money 
also generates an enormous need for 
management  information—tracking 
profitability, products, and areas 
subject to failure. 


Serving Two Masters 
Complicating the implementation 
of microcomputers is the need to 
serve two distinct types of managers 
on Wall Street. The first type are the 
entrepreneurs whose livelihoods are 
commissions and volume. They have 
little time for training and low 
tolerance for anything that is not 
reliable and ready-to-go when it 
reaches the desk. Back offices sup- 
porting these entrepreneurs usually 
employ the second type of manager, 
those who are more systems-oriented. 
They process the flow of information 
and provide the framework that 
keeps firms functioning. Managers of 
this type may or may not have 


greater patience than entrepreneurs 
with getting software and machines 
to work properly. 

On Wall Street, we are concerned 
with not one or two microcomputers 
but dozens. They should be linked to 
the in-house mainframes and to any 
number out of house. Moreover, 
firms are faced with providing both 
prompt assistance when training 
employees on microcomputers and 
successful hands-on experience for 
skeptical executives. When 
everything works correctly, applica- 
tions are limited only by managerial 
imagination. When things go wrong, 
financial professionals may distrust 
the merits of the machine and subse- 
quently not take advantage of this 
key tool in the quest for the all impor- 
tant competitive advantage. 


Microcomputers at Becker 
Warburg Paribas Becker—A. G. 
Becker is a full-line international 
financial institution with offices in 
eight countries. In fiscal 1981, the 
firm's total purchases and sales of 
debt securities alone exceeded $860 
billion. Becker serves as the back of- 
fice for more than 300 brokerage 
firms throughout the world and for 
more than 600 "market makers" (ex- 


THE LANIER TYPEMASTER TRIAL OFFER 


See it do the work of three ordinary 
electrics in the space ofone. 


ATRIAL OFFER“ 
DESIGNED 
TO IMPRESS YOU. 


We want you to see 
exactly how productive 
and easy to use the 
TypeMaster can be. So 
well set up the equip- 
ment. We'll train any 
one person you choose. 
And welllet you try the 
software thats right for 
your business. 


NO PROBLEM" TYPING 
IN THE SPACE OF AN 
ORDINARY ELECTRIC. 


We designed the Type- 
Master withthe printer 
built into the top. To 
give you No Problem 
typing in one compact 
unit. You'll get letter- 
perfect pages printed 
in less than 40 seconds. 
And you can store up 
to 40 of those pages on 
each memory disc. 


AN INVESTMENT 
THAT PAYS OFF. 
Because theTypeMaster 

is much more efficient 


than | М. — 


ordinary 

electric type- 

Writers, we estimate 
that it can pay for itself 
in a year...or less. 

For example, while one 
document is printing 
out, your secretary can 
be typing another on 
the screen. So work 
gets done faster, and 
theres time to handle 
other jobs. 


SEEING IS BELIEVING. 


After using the Type- 
Master for a few weeks, 
you'll see how it gets 
your typing back faster, 


looking better and right |: 


the first time. You'll also 
see how responsive we 
are in training, service 
and support. With all 
this 1n mind, we think 
youll want to keep the 
Type Master. 

But don't take our 


word for it. Prove it to 
yourself in your own 


office. 


*Trial charges may be partially applied to your 


TypeMaster purchase. 


Circle 219 on inquiry card. 


There's only one place to 
judge the real value of Laniers 
TypeMaster: in your own office. 
With your own people. On your 
own work. Thats the idea behind 
our Tnal Offer. To let you see how 
the TypeMaster can do the work | 
of three ordinary electrics. 


send us this coupon to set up an immediate appoint- 
ment. Or call (800) 241-1706. Except in Alaska and 
Hawaii. In Georgia, call collect (404) 321-1244. 


(01982 Lanier Business Products, Inc. 


: Mail to: 
Lanier Business Products, Inc. 
: 1700 Chantilly Drive N.E. Atlanta, GA 30324 


: 


: Мате Title 

Phone Best time to call 

: Fim 

Address County 
: City State 2ip 


the TypeMaster, 


: Makers of = Н 
: Neo Problant® Typewriter, No Problem Shared System™ and Е21"" Work Processor : 


9?*599ubfb$hRénbEETULTVETUPPEEPPUTFSHEDETTPEUVRUVUSETEVEUPUOTLUSUE*PEEPFP?UStETUTÁPRPOTCHONHEUMPTSAv5PuTETUTESTERPÓÉ 
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pert stock traders) who trade оп U.S. 
security exchanges and prefer to have 
their bookkeeping done outside. 

For accounting, Becker relies on 
both in-house processing and a ser- 
vice bureau but is constructing a com- 
puter center in Chicago that will han- 
dle its worldwide network and will 
integrate microcomputers into the ac- 
counting system. 

As managing director of corporate 
systems for Becker, I became in- 
terested in personal computers for 
several reasons. First, I own an 
Apple, which I use at home and 
which is linked by phone to my of- 
fice. Second, Becker, like most 
organizations I am aware of, has a 
group of managers who do not 
necessarily work for the systems 
department but who own microcom- 
puters and have pushed for their use. 
In fact, the rapid entry of microcom- 
puters can be attributed primarily to 
these managers. In some cases, these 
managers started their drive before 
the systems department had formed a 
response to the uncontrolled growth 


in the use of microcomputers at 
Becker. And third, microcomputers 
represent the leading edge of 
technology, which must be capital- 
ized on and integrated into a firm's 
overall systems-support plans. 


Getting Involved 

Becker's systems policy attempts to 
capitalize on the capabilities of main- 
frames and microcomputers, We ap- 
prove each acquisition and make sure 
the intended use can be achieved. We 
do this because, unfortunately, if 
computer novices believed claims 
made by some voices in the industry, 
they would not achieve the full poten- 
tial provided by microcomputers. We 


also want to ensure that the 

microcomputer is not employed 

simply as a costly status symbol. 
The corporate systems 


department's role is to provide un- 
biased information and to guard the 
integrity of the network. The systems 
department evaluates suggested uses, 
machines, and software, and it aids in 
procurement and installation. We 


I-Queue" 


... the intelligent buffer that frees your 
IBM Personal Computer from the time- 


consuming printing function. 


I-Queue accepts data at processor 
speed (over 4000 characters per sec- 
ond) and sends it to the printer* at 
whatever speed the printer can / 
accept. | 


I-Queue can store 16K of RAM, 
whichis approximately 7 pages of 
average printout (optionally expand- 
able to 65K for storage of 28 aver- 
age pages) Standard features , 
include complete pagination gZ 
and formatting capabili- 

ties, a reprint buffer, a 


t 
VIII 


clock/calendar and many other design enhancements usually found only 


in sophisticated word processors. 


Available direct or from participating PC dealers. Distributor and dealer 
inquiries invited. For new brochure, write, or call our 800 number. 


*Fully compatible with IBM printer and all Centronics interface printers. 


IBM Personal Computer is a trademark of IBM. 


AVAILABLE FROM STOCK- 

WITH CLOCK/CALENDAR & 

COMPLETE DEMO PROGRAMS: $495 

65K MEMORY EXPANSION OPTION: $175 
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illl " GRM*HCX inc. 
149 Palmer Road 

Southbury, CT 06488 

800-221-0732 In NY: (212) 961-2103 
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then prefer to back away when users 
in our firm can clearly go it alone. 
Where there is need for custom pro- 
gramming, we will help. For prospec- 
tive microcomputer users, we provide 
a center where managers can try 
machines and software before pro- 
curement. We also have a portable 
"Apple Cart" for those who do not 
need a machine full time. This cart, 
which holds a microcomputer and 
printer, can be wheeled from office to 
office. 

Qur involvement provides advan- 
tages. First, the systems department is 
a clearinghouse. When managers find 
new applications, they have a way of 
sharing them with others. Second, 
Becker gains through central purchas- 
ing. We have an arrangement with a 
major supplier that provides more 
than respectable savings on hardware 
and some software. Third, we pro- 
vide on-site maintenance. In New 
York, for example, all microcom- 
puters are under a single contract 
guaranteeing same-day service from 8 
a.m. to 6 p.m. Fourth, Becker main- 
tains some standardization. 

Our "plain vanilla" machine is an 
Apple II Plus with a side-port fan. We 
chose it because of the widespread 
familiarity of our employees with the 
Apple, availability of software, and 
considerations of procurement and 
maintenance. Becker's Apples nor- 
mally have 80K bytes of memory 
achieved by adding the Saturn 
32K-byte RAM  (random-access 
read/write memory) to the 48K-byte 
machine. We also use VC Expander 
to display Visicalc in 80 columns. 
Monitors have 12-inch green- 
phosphor screens with the exception 
of afew Electrohome color RGB (red- 
green-blue) sets. Disk drives are stan- 
dard Apple II drives. Besides the Ap- 
ple computers, Becker uses a 
modified Sharp PC 1211 electronic 
hand-held calculator. 

Our selection of printers is eclectic. 
The Epson MX-100 is most popular, 
but we also use Integral Data Systems 
(IDS) 560Gs, IDS multicolor Prisms, 
Houston Instrument 8-pen plotters, 
and a daisy wheel or two. Printer 
choices are dictated by both user need 
and the same considerations we had 
in choosing the Apple II Plus. 


Before You Choc 
Your New 16-Bit 
Computer System. 


Columbia Data Products 
New Multi-Personal* Computer, 
Featuring IBM-PC* Compatibility, 
Excels In Professional, Business 
And Industrial Applications. 
Check it out. 


Columtou Data Products MULTI-PERSONAL* COMPUTER 
can use sollware and hardware originally intended f 
má IBM* Peracna! Compite үш enjoying the _ 
азір anti vxpandabilify of all Columbia Daina comi- 
рии жумінтуз | 
Avaliable operating Бузі soltvare includes single ——. 
wie? MS-DOS? nr CP/M BH* pr mulliuser multi tasWing 
MP'M BA or OASIS-16", with XFNIX* avaliable soon 
pepviding Weer with a hast ot ceampatibileg sottWware nack- бг 
ages lor partaonêl and proleseions! BURGE and indus TFT nimica (0! Е 
HE 
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TELEVIDEO COMPUTERS TELEVIDEO TERMINALS MICROPRO SOFTWARE 
LIST SELL LIST SELL LIST SELL 
TS-804 Computer 3295 2065 940 Terminal 699 585 Wordstar 495 275 
T$-802 Computer’ 925 Terminal 995 745 Apple WordStar— 
Terminal 3495 2835 950 Terminal 1495 945 14 Sector 375 235 
TS-802H Computer! SpellStor 250 155 
Terminal 59955045 TELEVIDEO SOFTWARE MailMerge 150 89 
DataStar 350 235 
LIST SELL 
| TELE SOLUTIONS ст " 250 165 
WordStar Plus PRS AORE 
CaicStar 16 Sector Call 
NORTHSTAR COMPUTERS Packaged For CalcStar 295 190 
LIST SELL Televideo 790 500 
ADVANTAGE PLUS MANY OTHER 
ADV-2Q-64K 3999 Cal FINE PRODUCTS: 
HORIZON 
HRZ-2Q-ó64K 3599 Са! 
HRZ-1Q-ó64K-HD5 6695 Call Cui С] 
ZENITH DATA SYSTEMS 
MONITOR PRINTERS 
LIST SELL LIST SELL 
ZEN-VM-124 Okidata 82 A 719 490 
12" Green Screen Okidata 83 A 1195 740 


Monitor 160 110 
Ask us about other fine Zenith 
Products. 


We also handie NEC. Epson 
and Smith-Corona. Call for 
prices and availabilil y. 


ca ОШ 
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Don' let anyone tell you your system. We'll even 
that service and prices are initialize your software. 

a trade-off. We're proof you Our repair parts stock and 
can have both. technical expertise will help 
Qur service begins even you keep your system up, 

before you call. Because and hold maintenance 
we've taken the trouble to costs down. 

select the most reliable со go ahead and be 
equipment CALL TOLL FREE: amazed by 


o: — 9OQO-854-7635 ces bu 


We'lldiscuss your needs. A remember. the best is 
and help you make the 4 yet іо come. 
right decision. Then we'll Prices change daily— 
test and configure call for current pricirig. 
equipment to be sure f | In California call 
its compatible with д 714-562-757] 


* 
a 


AUTOMATED EQUIPMENT, INC. 


8775 Olive Lane, Suites I & J, Santee, CA 92071 
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Generally, Becker uses wide-column 
printers for spreadsheets, a mainstay 
in the financial business. 

А few machines, used by people 
performing custom programming or 
directly assisting others, have extra 
features. These systems have the 
Hayes Micromodem II for com- 
munications, Mountain Computer 
clocks, Z80 cards, multiple Saturn 
boards for 128K-byte memory, and a 
diversity of tailored plug-ins for 
specific software. 

Becker has made few attempts to 
standardize software because needs 
and personal familiarity vary widely. 
However, linked software packages 
such as the "Visi" series from 
Visicorp, the Star series from 
Micropro, and DB Master are used 
widely. The most useful software is 
the electronic spreadsheet, followed 
by database and then word process- 
ing. Custom programming is needed 
throughout the firm, and it is rarely 
done by us. My philosophy is to let it 
happen. Many applications do not re- 
quire the systems department's in- 
volvement, and it would constrict 
managers to force them to clear each 
application with us. This, of course, 
has implications for documentation 
when other managers take over 
machines already in place. 


Applications 

Becker . employs microcomputers 
basically in four areas, but utilization 
will certainly be extended as more 
machines are installed. Today, micro- 
computers support direct trading, 
operations, special financial analysis 
and projects, and mainframe access. 

The first use is a direct competitive 
weapon to gain advantage over other 
firms. The second use supplements 
mainframe processing to obtain 
management information. Special 
financial analysis and projects consist 
of the small or one-time programs for 
which there is no need to install main- 
frame software. Finally, employees 
wanting mainframe access use the 
microcomputer as a terminal. 

Sharp trading: You make profits in 
foreign currency interest-rate ar- 
bitrage by playing off current and 
future values of money and securities. 
The trader tries to spot favorable dif- 


____ INTRODUCING THE SAFT 
STANDBY POWER SYSTEM. IT KEEPS 
YOU FROM LOSING YOUR MEMORY 
WHEN THE LIGHTS GO OUT. 


If the power fails while you're reading this ad, power for 20 minutes. Which gives you plenty of time 
everything your computer knows could be lost. to get off the machine safely, without missing a 

In an instant, information crucial to the smooth single byte. 
operation of your business can vanish without a trace. And during normal operation it acts as a line filter, 
Memories can be flushed, disks can be damaged. protecting against damaging voltage spikes. 

That's why youneed the Saft Standby Power Ask your dealer about the Saft Standby Power 
System. [n the event of a blackout or brownout, System. It's the first standby system designed specifi- 
it takes over instantly—before the computer can tell cally for small business computers. Апа offered at a 
there's anything wrong—and supplies 200 watts of small business price. 


More power to you. N- 
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Saft Portable Battery Division, 931 Vandalia St., St. Paul, MN 55114 (612) 645-8531 


ferences in rates in the marketplace 
between, for example, the peso and 
the dollar in both the present spot 
market and the forward future 
market, which can be any number of 
days ahead. Because of the variables 
involved, arbitrage is complicated, 
and calculations, if done by hand, 
take 40 minutes or more per transac- 
tion. A systems person at Becker 
discovered that time could be reduced 
to about 5 minutes through use of a 
modified Sharp PC 1211 electronic 
hand-held calculator and CE-122 
printer with cassette interface. 

He chose the Sharp calculator 
because preprogrammed calculators 
are difficult to work with, while this 
machine’s 1.8K bytes of memory is in 
easily maintained BASIC. The calcu- 
lator was custom programmed with 
foreign exchange equations but, more 
important, was made user-friendly 
through a query system. The 16 func- 
tion keys were programmed and 
relabeled as input and output 
variables. The mode button, which 
allows access to the program, was 


disabled to prevent the program from 
falling into competitive hands. The 
trader uses function and numeric keys 
to enter data, and then the machine 
prints eight lines of results on paper 
tape. 

The calculator provides iterative 
solutions to the following kind of 


We established a 
system with three 
Apples to help traders 
find the most 
advantageous buy/sell 
positions on any 
exchange. 


problem. An investor wishes to make 
a 93-day investment of 5,900,100 
French francs (FF). The spot rate is 
5.90010FF to the U.S. dollar, while 
the forward rate for 93 days is 
6.0500FF. Becker has a primary cer- 
tificate of deposit (CD) maturing in 
93 days that will yield 17.9500 per- 
cent, and the investor will accept 


27.7500 percent using a 360-day year. 
Will the investor accept the CD, and, 
more important, can Becker make 
any money from selling it? 

The program calculates the U.S. 
dollar equivalent of the foreign in- 
vestment, determines the U.S. dollar 
position and the franc position at the 
end of the deal, calculates the foreign 
interest payment, and determines the 
cost in U.S. dollars of the forward 
position and the U.S. dollar profit 
(which is $1,236.83). Finally, it 
calculates the break-even foreign 
yield in francs (28.24075 percent), the 
break-even foreign rate (6.04285), 
and the premium or discount (in this 
case, 10.29075 percent). 

The Sharp calculator is so inexpen- 
sive that we keep backups on the shelf 
rather than have a maintenance con- 
tract. The principal trader is delighted 
with it. 

We established a more complicated 
system with three Apples to help 
traders find the most advantageous 
buy/sell positions on any exchange. 
Two Apples serve as intelligent ter- 


Unique-NISS ? 


An unprecedented forecasting 
software support service that 
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2 


The leading forecasting software 
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if you have an І.В.М. computer from their largest 
3081 to their smallest Personal Computer, we have 
the right workstation for you. The Compucart is the 
first ergonomically designed, fully lockable, mobile 
computer/terminal workstation. 


The Compucarts ERGONOMIC design means that not only is the 
keyboard at the correct height for comfortable interactive entry, but 

itis adjustable both horizontally (back and forth) and verticaily to 
accommodate both the user and the hardware. The design further means 
that the keyboard, the work and the screen are all in your comfortable 
LINE OF SIGHT. The Compucart is engineered to minimize fatigue and 
to improve the user-computer interface. 


ONLY the Compucart offers SECURITY by returning the computer to the 
closed position when not in use or running unattended, the double walled 
tambor door is closed and the whole workstation is secured with one lock. 
For a terminal user it means that you can comfortably step away from your 
desk while you are logged on and access to your terminal is restricted. 


The Compucart is mobile to allow multiple users to take full advantage 

of the multifunction features of modern computers and NETWORKS. 

Mobility also means BACKUP for aterminal or workstation that is down. 

The Compucart, even with all its features, requires minimum floor space 

(about 4 sq. ft.) and is the engineered workstation that suits both you 

and the hardware to conserve the human resource and keep your 

HARDWARE апа SOFTWARE...SECURELY TOGETHER FOR YOU! 


| — 201 North Rome Ave. Р.О. Box 2095 Tampa, FL 33601-209 Спее 421 on Tngully-eard 
СОЛАЕ СМГ Ph. (813) 251-2431 (in Florida) Call Toll Free 1-800/237-9024 


minals hooked to a third that acts as а 
receiver with an RS-232C port, which 
picks up broadcasts from a network 
of satellites and local microwaves and 
shows prices on the monitor screens 
of the other two Apples within 2 to 3 
seconds of the time the prices appear 
on any floor. Certain types of infor- 
mation, such as advantageous trade 
differences, are automatically flagged 
and blink on the screen while the 
screen shows recommendations for 
action. The third machine, which is 
plugged to a color pen plotter for 
graphing, prints out data from the 


two terminals for analysis. About 95 
percent of the software is custom pro- 
gramming that includes trends 
analysis, graphics, activity prompts, 
and electronic mail to all branches. 
This is combined with database soft- 
ware, electronic spreadsheets, and 
word processing to yield the final 
result. The system is, we believe, 
unique and gives traders a distinct ad- 
vantage over counterparts by speed- 
ing identification of buy/sell oppor- 
tunities. 

Operations: The incorrect trading 
ticket is one of the more irritating 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 


The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 
e 165 cps bidirectional printing 
e Horizontal & Vertical Tabs 
e Page Length Selection 
e 110-4800 baud operation 
e 1000 character print buffer 
e X-on, X-off protocol 
e Self Test 


e RS222 interface 

e 20 mA Current Loop interface 
e Top of Form 

e Adjustable Margins 

e Double wide characters 

e Parity selection 

e Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been рн to take advan- 


tage of today’s higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 

our nationwide network of 
distributors. Just give us a 
call for all the details. 


datasouth computer corporation 


4216 Stuart Andrew Blvd. «-Charlotte, North Carolina 28210 « 704/523-8500 
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occurrences in brokerage. Keypunch 
errors, an incorrect security price, or 
the wrong quote price can cause 
buy/sell orders to be rejected by 
service-bureau accounting. When this 
happens, the tickets must be 
reprocessed at a cost of $15 each. 
Because Wall Street works on very 
thin margins most of the time, this ex- 
tra cost quickly damages the bottom 
line. At Becker, “Cancels and Cor- 
rects" are always a potential problem 
because the firm serves as back office 
for so many other operations. Several 
thousand tickets pour through the 
brokerage department monthly. The 
best answer for such failures is to spot 
trends as soon as possible and then 
get to the source for correction and, if 
necessary, billing. With hand 
reprocessing, this was virtually im- 
possible to do. 

A relative novice in computers and 
proud holder of a PhD in French 
literature who works for our broker- 
age administration solved the 
reprocessing problem with four 
custom programs on an Apple. His 
first program, completed in seven 
long days, is in 1200 lines of BASIC. 
The menu-driven query system has a 
screen with a setup option for restart- 
ing each month, daily updates com- 
bining “Cancels and Corrects” for 
more than 300 offices, a dump 
routine to print current data to hard 
copy, a specific-records feature to 
select any office from the 300, an op- 
tion for new office entries, and a 
duplicate backup disk line to prevent 
loss of data. Each record gives count, 
date, office number, account number, 
number of trades, data verification, 
and an edit list. The program has 20 
error codes for the most frequent 
failures. 

During the month, a clerk enters 
“Cancels and Fails” daily, a process 
that takes about two hours. At the 
end of the month, he hands the disk 
of information to the analyst, who 
processes it through three 50-line pro- 
grams that analyze the data several 
ways (e.g., by number of total com- 
pleted trades, by office, by account, 
and by error code), This system has 
proved to be a low-cost solution to 
tracking of failures—something that 
we could not justify because of cost 
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PART FORMS, OR OVERLAYS. 


* INDIVIDUAL OR BATCH 
PROCESSING. 


* AUTOMATIC CARRY-FORWARD 
OF PRIOR YEAR DATA. 


* DIAGNOSTIC REPORTS. 
e LETTER OF INSTRUCTION. 
* AUTOMATIC CLIENT BILLING. 
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ENVELOPES. 


e UNLIMITED SUPPORTING 
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DEPRECIATION SCHEDULE 
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ІВМ, PC, Radio Shack, DEC, Vector Graphic, 
Northstar, and other CP/M based computers. 

CP/M 15 а registered trademark of Digital Research, inc. 
DEALER DISCOUNTS AVAILABLE. 
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under manual reprocessing. 

This same "novice" shortly fol- 
lowed with a Visicalc application, 
transforming logarithmic to linear 
curves, which helped determine a 
sliding commission schedule for op- 
tions sold in our London office. He 
did his first iteration with a hand 
calculator and it took six hours. He 
used Visicalc for the first time on the 
second run and reduced his time to 
two hours. The remaining six itera- 
tions, also on Visicalc, were com- 
pleted in 20 minutes apiece. 

Becker's Puerto Rico security 
underwriting department uses Per- 
sonal File System and Personal 
Report for primary record keeping on 
client contacts. The three-man group 
in Puerto Rico maintains nine data 
fields, including the name of the 
Becker corporate-municipal person in 
charge of the account, the name of 
the Becker institutional security 
salesperson in charge, company name 
and address, client contact, an 
account-activity status code, a sales- 
presentation status code, and a sum- 
mary of all prior contacts. The sys- 
tem generates list sheets, priorities, 
and transactions for each member to 
follow up. More important, it records 
completed transactions by size and 
income earned and provides com- 
parative analysis over several years. 
Further, the group has adapted 
Visifile (another of the  Visicorp 
series) to track expenses by client, in- 
cluding out-of-pocket and time 
allocations. Reports provide com- 
plete budget analysis. Visifile was 
chosen because its files can be used 
with Visicalc and Visiplot. 

Special analysis and projects: [n the 
computer services group, the number 
of personnel in two cities— Chicago 
and New York—fluctuates between 
180 and 200. This causes constant 
complications in budget tracking, 
project assignments, and hiring. 
Frankly, standard corporate reports 
are not frequent enough to allow for 
flexible planning and expense track- 
ing. 

In this regard, Visicalc has proved 
a blessing. А department analyst 
devised a multicolumn format that in- 
cludes name, position number, base 
salary, bonus percentage, bonus 


amount, and annualized direct com- 
pensation, which includes bonus, 
fiscal-year adjusted compensation if 
the person is a new-hire or turnover, 
actual direct compensation, and total 
compensation including benefits. 
This yields a 12-month figure, an ad- 
justed total personnel cost, broken 
down by individual, section, report- 
ing structure, and job title. I can 
monitor this report at my conve- 
nience, and that gives me much more 
control of total personnel costs. 

We adapted Visicalc further to do 
personnel staffing analysis. Hardware 
and software projects are listed by 
business area broken down by month 
of the year and man-months to com- 
pletion. Staff deployment is tracked 
over time and projected into the next 
fiscal year. When projects change, I 
see instantly the impact on the total 
department and have much more 
flexibility in moving personnel 
around the firm to give support. 

In the brokerage department, 
Visicalc has proved successful for 
portfolio analysis of prospective 
clients. Becker, unlike many Wall 
Street firms, does not serve the small 
investor and, for the most part, 
restricts its activities to clients who 
are "asset enhancers." These are suc- 
cessful people who have been 
building their portfolios for several 
years and are now looking for ways 
to maximize the yields from the in- 
vestments they have. Needless to say, 
in the 1970s and 1980s, with the 
volatility of the financial markets, 
high interest rates, and inflation and 
disinflation, enhancement of assets is 
not a simple exercise. Moreover, the 
kinds of financial investments that a 
person can purchase have exploded in 
number, and, of course, each has its 
own characteristics. 

The electronic spreadsheet is used 
to determine risk and payoff posi- 
tions, income flow, and tax status of 
changing mixes to yield dollar 
amounts of potential gains or losses 
on an investment. This is especially 
valuable in getting away from the 
usual recommendation of "we like the 
stock" to the more meaningful "if the 
recommendation works, you gain x 
dollars and your portfolio looks like 
this. If it does not work, you lose y 
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BPI Accounting Software is compatible ^ ment second to none in the account- 
with most microcomputers available ing software industry. 
today. In fact, our accounting systems are Ask for a demonstration by 
approved, distributed, and sold by almost your computer dealer or 
all of the top computer manufacturers. write us for more 
Our General Accounting System may information. 
be all the accounting software you will ^ : You'll see 
ever need. If you have more specialized 
needs, you can choose any of our totally 
integrated systems including Ac- 
counts Receivable, Payroll, 
Inventory Control, Job 
Cost, Accounts Pay- „8 
able, and Profes- === 
sional Time Accounting. Alone or in 


p oA our software 
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and easy to use. 
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combination, they are the easiest to use 

business accounting systems available SIMPLY. THE MOST POWERFUL 
, 

наа SOFTWARE IN BUSINESS. 
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dollars and your portfolio looks 
thus." This brings a measure of reali- 
ty to investors, gives them clear direc- 
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Micromodem II screen dialing. When 
linked to the bank's computer, 
Becker's controller enters a password 
and the account number. The screen 
shows account history, actual cash 
position, wire transfers, deposits, and 
withdrawals. 

Prior to the hookup, the bank 
would report by telephone on the 
state of the account once a day, 
although the bank's computer swept 
the account four times a day. With 
the computer, each monitoring of 
cash flow is instantly available. This 
has proved particularly beneficial 
when money is wired frequently into 
and out of the account. The timely in- 
formation allows the accountant to 
keep much tighter control on 
balances. 
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Everyone has heard that the cost of computing is going down, but by the time you're finished 
with a Database Management System you can rely on you've spent hundreds and maybe 
thousands of dollars. At Thinkers Soft Inc., the price of computing is more reasonable than 
you think. Data-Vu'"by Thinkers Soft Inc., has three features which makes it one of the most 
powerful data management facilities available for the price. 


ALL THIS FOR 


$129 


1. Automatic Form Generator 
Allow you to generate forms on the screen 
and use them as a personalized tool to enter 
data on the data base. 

2. Relational Database Manager 

Designed for the small firm or professiona! 
who would like a convenient but inexpensive 
data base management system. 

3. The Report Generator Program 
Specifically designed to retrieve information 
from the data base with simple statements, 
perform arithmetic operations, and format 
the data into easily understoodreports using 
word processing commands. 


Conclusion 
We are indeed on the brink of a 
new era for systems support. The 
ability to take maximum advantage 
of the technical achievements will be 
crucial. Right now, we are only 
beginning to see the possible applica- 
| - tions of microcomputers. We still 

"Registered trademark of Digital Research. Inc. А 

- have much to learn about their vast 


potential. As I've described, our 
a Us Today: Thinkers Soft, Inc. firm—both users and systems 
ealer Inquiries Invited (516) 294 8104 


people—welcome the microcom- 
P.O. Box 221, 221 Clinton Rd. puter, for both our own benefit and 
Garden City, N.Y. 11530 We Accept Master Charge 
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@ Manual) 
$35.00 for manual only. 


Available Soon: CP/M 86 version. 
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Specify Diskette Format. 

$2 additional shipping costs per diskette. 
Prices subject to change without notice. 


the benefit of our clients, with great 
enthusiasm. 8 
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Teletek FDC-I, The First Step „ „2 
A CPU, floppy disc controller ~ „айй 
and I/O all on one board. 
Until SYSTEMASTER® the 
most powerful IEEE-S-100 board 
on the market. 


Teletek SBC-I, The Second stent E j^ 


A board designed for use in high perfor- 
mance, multiprocessing systems. SBC-I 
combines its own CPU,serial and parallel 
ports, 128K of segmented memory and FIFO. 


SYSTEMASTERS, The Next Logical Step 
Teletek's newest product — a breakthrough in S-100 
board design. SYSTEMASTER® is a complete system. 
No other boards are required. It doesn't even require 
a bus! 


But, when used with an S-100 bus, SYSTEMASTER® 
has even more capabilities. You can readily expand 
to multi-user or multi-processor systems using 
SYSTEMASTER® as the master board. 


SYSTEMASTER- 


The Next Logical Step 


E. SYSTEMASTER® Features: 


* Floppy controller: controls mini and/or 
maxi drives; variable independently- 
adjustable pre-write compensation. 
Poe ‘ CPU: 4MHz 780A 

Fs Two RS-232C ports. 

, * Two full parallel ports. 

* 64K bank-selectable memory 
variable from 32K to 60K. 
Remaining memory is fixed at top of 
, 64K address space. 

— * DMA: allows transparent data transfer to 
floppy disks and other devices without 
CPU wait states. 
Relocatable EPROM/ROM/PROM: 2K, 4K or 8K 
with deselect capability. 
Real-time clock. 
Operating systems available: Digital Research 
or Turbodos. 
Parallel ports may be connected to Teletek’s PSC 
board for RS-422 capability. 


TELETEK 


9767F Business Park Drive 


Sacramento, CA 95827 (916) 361*1777 
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The Panasonic portable computer 
We’ve improved the way 


- THE | m 
Lm ШАК Panasonic. 
E m — It will improve the way you 
solve problems. And the 
à Solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 
with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 
be more cost effective in the 
field, because you'll have 
access to more information for 
making on-the-spot decisions. 
You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
| | | you are. It gives you a whole 
ДЕЕ | | new world of computing. 
Portable computing. 


111% ПЕ, 
11-00 


Software Solutions —Now 
© there's an exciting new software 
system for the 6502 
microprocessor that gives you more 
solutions to your problems. 
The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapF ORTH and Microsoft Basic 
The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 


Ihe Scientific Calculator — Ап incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 


Portabudget — It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 


Portacalc — Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 


Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether youre in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
сору, tables, lists, forms, orders, you name it. 


Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you re on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


Telecomputing 2'"— It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
rernote stations. Access timesharing services and store data in a large computer s mass storage. 
You can also upload and download program data. 


with a wide range of new software. 
you solve problems. 


Portaflex — А master program that allows you to create solutions for applications, such as: 
п Inventory Control — Analysis and control of inventory while you're on the job. 


п Order Entry —A customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 


о Field Service — Retrieve, diagnose, and analyze your field service data wherever you are in the field. 
п Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field. 
о Estimating — Versatility for flexible bidding and estimating at your job site. 


Software Development Tools for the Customizer — Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile form. 


Simply take a desk top microcomputer," insert the software development discs, create your own 
program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 


*Presently offered for Apple 1! Plus. 


Hardware Specifications — Introducing Peripherals for Additional Solutions — 
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system. 
microprocessor (1 MHz) technology. а Multiple RS-232C serial interfaces 
n It offers 4K or 8K internal nonvolatile RAM a Asynchronous modem with cassette interface 
n 48K internal ROM (110 or 300 baud) 
n Built-in Ni-Cad rechargeable battery pack n 40-character microprinter (thermal dot matrix printing) 
а External AC adapter/recharger a 8K or 16K RAM memory expansion packs 
n 26-character liquid crystal display a X-Y, four-color plotter (up to 80 characters per line) 
n 65-key completely redefinable keyboard a TV adapter (32 characters X 16 lines with color 

and graphics) 


The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 


THE 
Link. Panasonic. It’s changing the way the world uses computers. 


I 
: Please send me more information. Dealer Inquiries Invited 
d Panasonic Company, Hand-Held Computers 
a One Panasonic Way, Secaucus, New Jersey 07094 
| 
D 
| Name (PLEASE PRINT) 
^ | Title & Company 


B-8 just slightly ahead of our time. 
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l q Type of Business 

p | Address 

E Жы. — МТ | City State Zip 

| [= | j вай —— F Phone Number ( ————— 1 
ТИШЫ Б ттптт ы nani 
س‎ Panasonic. 
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Putting Real-World Interfaces 


to Work 


Part 1: Monitoring Physical Quantities 


In this article and the next one, 
which concludes the series on the 
Radio Shack TRS-80 Model I, Model 
III, and Color Computer, I'm going to 
present some ideas on easy ways to 
monitor such "real-world" physical 
quantities as temperature, pressure, 
light intensity, magnetic fields, vibra- 
tion, water level, shaft position, rota- 
tional speed, and others. All of these 
quantities can be measured with the 
three computer systems, and most of 
them can be measured quite easily 
and with a high degree of accuracy. 


Review of Techniques 

Before I discuss the actual circuits 
and implementation for these devices, 
I'll recap the various ways you can in- 
terface the three computer systems to 
the real world. Гуе shown you 
various projects and interfacing tech- 
niques in the previous articles of this 
series. However, it will help to have 
all of the interfacing options sum- 
marized in one place. The following is 
a consolidation of the general inter- 
facing techniques, including 
references to previous articles for 
specifics. 


About the Author 

William Barden ]r. has written many books 
on microcomputer programming and design, 
including Z-Eighty Microcomputer Design 
Projects (Howard W. Sams, 1980). 
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with the TRS-80 


William Barden Jr. 
28122 Orsola 
Mission Viejo, CA 92692 


Reading Switch Closures 

When a simple switch must be read 
for slowly changing real-world 
events, such as in burglar alarms, the 
computer can read an on-off condi- 
tion in various ways. Most of the 
methods simply involve reading a 
single bit of an input/output port. 
One word of caution: the switch may 
have to be "debounced" as it rapidly 
makes and breaks contact before set- 
tling down to a steady state. 

Method 1 (Model III and Color 
Computer): Connect a single-pole, 
double-throw (SPDT) switch to +3 
and —3 volts (V) as shown in figure 
1. The center switch and ground leads 
run to pins 2 and 4 of the TRS-80 
cassette jack. Read the switch by 
INP(255) AND 1 on the Model III and 
by PEEK(&HFF20) AND 1 on the 
Color Computer. Good for wire runs 
of approximately 50 feet. 

Method 2 (Color Computer): Con- 
nect a single-pole, single-throw 
(SPST) switch between pins 3 and 4 
of the right joystick plug of the Color 
Computer as shown in figure 2. Read 
the switch by a РЕЕК(&НЕЕОО) AND 
1. Connect between the same pins on 
the left joystick plug and read by a 
PEEK(&HFFOO) AND 2. Good for 
wire runs of approximately 50 feet. 

Method 3 (Color Computer): Con- 
nect an SPST switch and two resistors 
to the joystick inputs as shown in 
figure 3. Four lines may be read by 


JOYSTK(0), JOYSTK(1), JOYSTK(2), 


and JOYSTK(3), respectively. An 
"on" value will be about О, and an 
"off" value will be about 32. Test for 
values greater than or less than 16. 
Good for 50 feet or so. 

Method 4 (Color Computer): Con- 
nect an SPDT switch and +6 V and 
— 6 V as shown in figure 4. Connect 
ground and the center contact of the 
switch to pins 3 and 2 of the Color 
Computer's RS-232C jack. Read the 
switch by a PEEK(&HFF22) AND 1. 
Good for about 50 feet. 

Method 5 (Models I/III and Color 
Computer): Build a general-purpose 
I/O interface that attaches to the sys- 
tem I/O bus. Two interfaces, one for 
the Model I/III and one for the Color 
Computer, were described in "A 
General-Purpose I/O Board for the 
Color Computer" and "A General- 
Purpose I/O Board for the TRS-80 
Models I and III" in the June 1982 and 
August 1982 issues of BYTE (pages 
260 and 291, respectively). These in- 
terfaces provide up to 24 lines that 
can be used to read switch closures or 
other inputs, at the expense of com- 
plexity in construction. 

Method 6 (Models I/III): Connect 
an SPDT switch between +6 V and 
— 6 V as shown in figure 5. Connect 
ground and the center switch leads to 
one of four inputs on the RS-232C 
port. Read the four lines by an OUT 
232,0 followed by INP(232) AND М 
(N=128, 64, 32, or 16). Further 
details are given in "Using the Model 


HOW ТО SELLMORE SOFTWARE 


THE Premyptilac 
MANUAL MAKER 


You know better user manuals sell more software, but 
how do you make better user manuals? How do you 
identify just the right details to motivate prospective 


Introducing Computer-assisted Writing 
Imagine a software productthat prompts you through 
the process of planning, outlining and writing a user 
manual and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this: 
1. Identify manual, select boilerplate chapter files 
from menu 
2. Edit chaptertable of contents totailor sequence 
and terminology to your product needs 
3, Pause while computer modifies boilerplate chapters 
to match edited table of contents and builds a 
skeletal manual in preformatted CP/M® text files 
4, Use yourwordprocessor to edit the skeletal man- 


Ual into a working draft, supplying product details 


as prompted 
5. Tell computer to purge prompts and instructions 
from working draft, and build new Table of Con- 
tents; publish review draft 
6. Review the draft for accuracy and usability; revise, 
polish and publish as instructed by documen- 
tation 
Compared to your current process that may sound 
more like a software maker's dream than a real product. 
It's a dream all right—a dream come true called the 
Prompt Doc? Manual Maker. It's the only product of its 
kind. 


Consider These Benefits 

Improved productivity—with Prompt Doc? you can 
gain as much as 4096 on typical manual writing jobs. 

Project control—with prestructured modular chapters, 
writing tasks can be segmented without losing continuity. 

Manual uniformity—by product, by product tine, by 
company. 

Quality assurance—the boilerplate files help assure 
completeness and usability; the Prompt Doc? Writer's 
Guide gives publishing instructions. 

Proven performance—based on the Prompt Doc? 
methodology, the structures and outlines have been 
proved in myriad applications for the past four years; 
now we've tailored it specifically for the commercial 
software vendor. 


Reasonable Price 

$245 for software and two manuals, $45 for manuals 
only. This product will begin paying for itself the minute you 
start using it and continue making you money each time 
you publish a manual. What could be morereasonable? 


Circle 317 on inquiry card. 


No. 3 in a series ol 
software marketing bulletins 
from Prompt Doc, Inc. 


users to buy? How do you organize these details into a 
sequence that makes sense to first-time users while it 
provides ongoing reference to veterans? How do you 
format and package a manual so it's attractive enough to 
get attention yet clear enough to be readily understood? 

And, how do you do all this at a pace that keep up 
with your product release schedule? The Prompt Doc® 
Manual Maker is the answer. 


CP/M® Compatible;Uses Your Word Processor 

Now available for use with WordStar® and other word 
processors on the Apple® || with the Softcard® and on 
standard CP/M? systems. 


Use The Coupon Now 

You know a better way to 
make better manuals can 
enhance your competitive 
position. Why wait another 
minute? Completethe coupon 
| now and mail it to Prompt 
Doc®, 833 West Colorado 
Avenue, Colorado Springs, 
CO 80905. Or,ifyou'drather 
not wait for the mail, call 
(303) 471-9875. 


Prompta 3 


See our seminar ad in this issue. 


Prompt Docisaregistered trademark of Prompt Doc.Inc.AppleandApple 
lt are registered trademarks of Apple Computer Inc. Softcard is a registered 
trademark of Microsoft Corporation. CP/M is aregistered trademark of Digital 
Research, Inc. WordStaris a registered trademark of MicroPro International 
Corporation. 


| need the Prompt Doc Manual Maker now! Send a copy to: 


Name Telephone ( ) 
Address _ 
Configuration: O Apple Il Г1 CP/M O 8" CP/M 


O Other 
[] Send manual only. 


O My check is enclosedfor$ .D UPS C.O.D. 
[] You may charge my VISA Master Card 
Account #— 
Amount $ Expiration Date. 
Signature 


O | need more information. Send it tothe address above. 
Dealer inquiries invited. 


BYTE October 1982 


97 


Circle 162 on Inquiry сага. 


EXPOTEK 


2723 W. Windrose ® Suite 3 
Phoenix, Arizona 85029 м 


1-800-528-8960 Т" 


GUARANTEED 
LOW PRICES 


APPLE CARDS —3.0V 
16K RAM — $99 280 CARD — $279 
Videx Card — $249 Smart Term — $179 
32K Atari Card — $99.50 Clock CARD — $229 


N.O, 
SPST SWITCH 


CASSETTE 
ALTOS CONNECTOR 
5-15D — $2290 5-5D — $4399 (5 PIN DIN) 
ANADEX 50' OR MORE 
9500A — $1290 9501A — $1290 ш eee 
ATARI 
400-16K — $289 800-16K — $659 
410 — $79 810 — $435 
825 — $569 850 — $149 
CITOM 
F-10P — $1380 F-10S — $1525 N.O. = NORMALLY OPEN 
Prowriter 
8510AP — $489 8510ACD — $610 
DATASOUTH Figure 1: Remote-switch closure can be detected in the Models I/III and Color Com- 
DS120— $595 = _ О5180 — $1259 puter by using an SPDT switch, which switches between +3 V and —3 V and reads the 


630RO — $1945. О0о $1295 state of the line through the cassette port. 


EPSON 
MXBOFT — $515 MX80 — $439 
MX100 — $699 Graphic Rom — $45 


HAZELTINE 
1500 — $995 ESPRIT — $515 


MICRO SCI AZ 
$350 — Apple Drive/Card — $400 
MODEMS 
HAYS — MICROMODEM — $290 
HAYS — SMARTMODEM — $229 
Penril — 300/1200 (212A) — $695 
MONITORS 
BMC Green — $95 Color RGB — $550 
Amdek 3000 — $159 Color — $380 
Sanyo-Green — $225 Color — $335 
NORTHSTAR 
Advantage — $2795 Horizon 64QD — $2795 . 


NEC 
8023 — $489 7710 — $2350 


MPI 
88G — $550 996 — $650 


SOROC 
120 — $659 135 — $689 


PIA ADDRESS 
$FFOO 
TELE VIDEO 
910 — $569 925 — $730 
920— $735 950 — $915 


Ti 
810— $1240 820 — $1795 
ZENITH 
219 —$699 289 — $2129 
OKIDATA 
M80 — $320 M&3A — $699 
M82A — $425 
MB84P — $1059 M84S — $1225 
SOFTWARE P 
All Major Brands — $CALL 
DISKETTES/BOXES 
Elephant — $20 Scotch — $25 Dysan — $35 


А! Prices Subject To Change 


N.O. - NORMALLY OPEN 


Figure 2: Another method for reading a remote switch in the Color Computer isto input 
the state of the switch through the joystick switch port. Two channels may be read. 


Customer Service 
802-863-0759 


9B — Oktober 1982 © BYTE Publications Inc 


---the CYBERDRIVE for the IBM Personal Computer 


It offers new, | ig! er performan levels, with an inte- 
grated business-oriented backup evice. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. | 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read-after- write error 
checking is incorporated in the tape device. 


© Capg 1982 by Cybeme tics inc. All right ressreadt. 
Prices and specilications subject to change without notice. 


> 5 or 27 million bytes of disk capacity in a single cabinet with 
an өгө! ШР tape for secure data backup. 


.. And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RM/COBOL? compiler-the micro industry standard. 

MBS! RM/COBOL general business applications (derived 
from MCBA* minicomputer packages). .. thousands 
in use... money back guarantee... source program 
license. 

САТ!" from Cybernetics (COBOL Reprogramming Tool!)- 
Program generator for RM/COBOL to ease pro- 
gram development and maintenance . . . an 

alternative to a Data Base System. 

CBASIC2* & CBASIC86* compilers... for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M5 (both -80 & -86), 
OASIS*, PCDOS, and UNIX'. Inquire for specific details and 
prices. 


Trademarks of: 
adema 1 Cybernetics, Inc 2. Ryan McFanrand Corp `3. Micro Business Sortware. inc 
4 Mine-Compuler Business Applications, (nc. 5 Оюна! Авоевгсп. inc 6 Phase One Sysiems, ас 7 - Bell Laboralones 


8041 NEWMAN AVE., SUITE 208 
S HUNTINGTON BEACH, CA 92647 
w 714/848-1922 


From Aspen Software 
The Only Complete Document Proofreading System 
For CP/M®, TRS-80® and IBM-PC Word Processors 


Featuring Random House® Dictionary 

° Complete Accuracy-looks up every word; 
does not use less accurate root word 
analysis, plus Random House Dictionary 

e Full Interactive Correction-standard 

e Instant Access to Dictionary 

e Compact-Random House Dictionary 
supplied in sizes to fit your system 
{50,000 words standard) 


GRAMMATIK ^ 


Beyond Spelling Checking 

e Detects typos, punctuation and 
capitalization errors, misused words 
and phrases 

e Analyzes Writing Style 

e Suggests Alternative Usages 


- NO ERRORS 


"The programs together (Proofreader and 
Grammatik) offer a dynamic tool for 
comprehensive editing bevond spelling 
corrections." 

--Dona Z. Meilach in Interface Age, 5/82 


"Grammatik is the perfect complement to a 
spelling check program," 

--Dr. Alan R. Miller in Interface Age. 5/82 
"If vou use a word processor and a spelling 
checker, then you should investigate the unique 
capabilities of this program. Grammatik is a 
surprisingly fast and easy to use tool for 
analyzing writing style and punctuation." 

--Bob Louden in InfoWorld, 12/81 
"For the user who is as tight with his dollar as 1, 
Proofreader is the program of choice." 

—Stephen Kimmel in Creative Computing, 3/82 


4- 


"Anvone involved with word processing in anv 

way, whether writing manuals, letters, 

brochures, newscopy, reports, etc. is encouraged 

to get the excellent program Grammatik." 
--A.A. Wicks in Computronics, 6/82 


Grammatik and Proofreader are compatible with all 
CP/M, MS-DOS (inci. IBM-PC), and TRS-80 word 
processors. Current CP/M formats: standard B", 
Northstar, Omikron, Osborne, Apple. Please call/or 
write for details of minimum system Sizes and availability 
of additional disk and operating system formats. 
Shipping costs included. Please specify your system 
configuration when ordering. Dealers inquiries 
invited. 


Proofreader Grammatik Both 
CP/M, MS-DOS $129.00 $150.00 $25000 
TRS-80 Моде |! гуа $99.00 
TRS-80 Моа 1/1 $8900 $5900 $139.00 
Random House is а registered trademark of Random 
House, Inc. Other registered trademarks: CP/M: Digital 
Research; TRS-80: Tandy Corp.; MS-DOS: Microsoft; 
IBM: IBM; Proofreader, Grammatik: Aspen Software Co. 


Aspen Software Co. 


P.O, Box 339-B Tijeras, NM 87059 
(505) 281-1634 
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50K SPST 3 50K SPST 2 50K 


“SPST 1 


JOYSTK iQ} 


RIGHT JOYSTK 


JOYSTK (1) 


JOYSTK (2) 
JOYSTK (3) 


“SPST 0 


LEFT 
JOYSTK 


Figure 3: In a third method for the Color Computer, the JOYSTK function reads the 
voltage of a voltage divider connected between +5 V and ground. 


|| SPOT SWITCH 


RS-232C 
DIN-TYPE 
CONNECTOR 
(MALE ) 


GROUND 


— OR MORE OF 


UNSHIELDED CABLE 


Figure 4: А fourth method of remote-switch detection for the Color Computer involves 


use of the RS-232C interface. 


I/III RS-232C Port” in the July 1982 
issue of BYTE, page 360. Good for 50 
feet or so. 

Method 7 (Models I/III): Connect 
an SPST switch between pin 2 and 
pin 21, 23, 25, or 28 of the printer 
port, as shown in figure 6. Read the 
switch by a PEEK(14312) AND 128, 
64, 32, 16 for the ModelI or INP(248) 
AND М (N=128, 64, 32, or 16) for 
the Model III. Not recommended for 
runs of more than a few feet. 


Controlling Slowly Changing 
External Devices 

Using the computer to control ex- 
ternal devices is more difficult, as 
power must be provided to switch the 
devices on and off. 


Method 1 (Models I/III and Color 
Computer): Use the cassette relay to 
control another relay, as shown in 
figure 7. Turn the relay on in the 
Model I by an OUT (255,4), in the 
Model III by an OUT (236,2), and in 
the Color Computer by a POKE 
&HFF21,60. (Use a value of 44 to turn 
the Color Computer relay off.) Do 
not use for outputs that change more 
rapidly than once every few seconds 
or so. Either set of lines may be hun- 
dreds of feet or more. 

Method 2 (Models I/III and Color 
Computer): Use the cassette relay and 
an optocoupler, as shown in figure 8. 
Turn the circuit on as in method 1. 
The wire runs can be very long. 


Method 3 (Models I/III and Color 
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STEP UP TO BETTER 
_PERFORMANCE! 


NEW PRODUCTS 


(qty. 1-3 prices) 
STD 801 and 811 CARD CAGES. 
Black anodized aluminum card cages with 
motherboard. Specify bottom mount (801) or 
back mount (811). $225 (8 slot motherboard), 
$265 (12 slots). 


STD 881 “МЕМА-12°° STEEL 


ENCLOSURE. Intended for unfriendly 
industrial environments. Splash-proof box 


a .. includes 8 slot motherboard, card cage, 
.. nheoprene-backed card retainer (keeps cards 
| ; in place if unit is subjected to vibration), апа 
Е switching power supply ( + БУ @ 10A, x 12V 


@ 1A per side). Switch selectable 115/230 V 
AC. $595. 


| S-100 ZB-1 EXTENDER BOARD. ZIF 
.. connector greatly simplifies board testing 
and substitution. Includes fuses on + 8V and 
+ 16V lines, ground post, 41x17 hole kluge 
area (0.1" grid), and power-to-board switch 
with LED indicator. $159. 


STD 4 + 58-4 00 


К 5 TE 2 2111 231 «8 channel opto- 
UE Bd oard. $116.40 
i STD 221.8 channel SPST reed 
ї a relay output board. $101.40 
mm iyi. f | Е g m 1 ОШ © STD 201. 8 channel TRIAC 
БЫТЕ 3 xl ptt NEE c (4A/117V) output board. $137.40 
_ 5| 1.1... 5M Е i } - STD 101. Extender Board (8.4"). $35.40 " 
„28 Тр 001. Fiat cable terminated prototyping board. $29.40 
Р STD 002. Edge connector terminated prototyping board. $32.40 
P STD 003. Terminal block terminated prototyping board. $35.40 
" STD МВО *.8 slot or 16 slot high speed motherboard. 8 slot $81, 16 slot $105 
24 STD RAM * 16K X8 static memory card. $195 
STD CPU Z*.4MHz Z80 CPU board. $201 
S-100 ICB- 10 Controller Board. Opto-isolators accept input data; output drives 8 reed relays 
for real-world interface. $131.40 
= a РЕРЕРЦЕНЕНН For more information, call Mullen Computer Products at (415) 783-2866 or write MCP Inc., Box 6214, 
ү! = %: "d | f 4 ) L [ Hayward, CA 94544. in the Northwest (WA, OR, ID, NEV, М. CA), contract Magna Sales (300 120th Ave. 


N.E. Bldg. 3, &ulte 115, ңе, WA 98005; head office 3333 Bowers Ave/Sulte 295, Santa Clara, СА 
95051). 


“Manufactured by CompuPro; available through MCP Inc.. an affiliate of Godbout Electronics. All prices subject to change without notice. 


ERG/68000 


MINI-SYSTEMS 


Г] Full IEEE 696/S 100 
compatibility 


HARDWARE OPTIONS 


O 8MHz or 10 MHz 68000 CPU 

О Memory Management 

О Multiple Port intelligent /О 

[] 64K STATIC RAM (70 nsec) 

[] 256K Dynamic RAM, with full 
parity (150 nsec) 

O 8" DID, D/S floppy disk drives 

[.] 5MB-32MB hard disk drives 

O Full DMA host adaptor 

О 20MB tape streamer 

O 10 to 20 slot backplane 

[] 30 amp power supply 


SOFTWARE OPTIONS 


[] 68KFORTH' systems language 
with MACRO assembler and 
META compller 

O Fast Floating Point package 

Г1 Motorola's MACSBUG 

C IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC' compliers 
Trademark 'ERG, Inc. 

*Whitesmiths 


30 day delivery 
with valid Purchase Order 


OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


> 
Уа, 
— 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-531-4855 
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CONNECTION “AND” VALUE 
CTS 128 
DSR 64 
CD 32 


6V 


CONNECT 


Е SPOT ONE LINE 


GROUND 


NOTE . 
MALE RS-232C DB-25-TYPE 
CONNECTOR SHOWN 


Figure 5: Remote-switch detection for Models I/III using one to four RS-232C signals 


and switching between +6 V and —6 V. 


SPST 
M [> SEE TABLE 
BELOW FOR 
PIN NUMBER 
LINE PRINTER 
( CENTRONICS BUS) 
CONNECTOR 
[27» GROUND 
* PIN USED AND VALUE SWITCH OFF SWITCH ON 
21 128 1 0 
23 64 1 0 
25 32 1 0 
28 16 1 0 


Figure 6: Switch detection in Models I/III via the status lines of the Centronics port. 
This method is not recommended for wire runs longer than a few feet. 


Computer): Use the general-purpose 
input/output board described in the 
June and August 1982 issues of BYTE 
to drive up to 24 lines. Use either 
relays or optocouplers with each line. 
See the articles referenced for further 
details. 


Reading In Analog Signals 
Real-world quantities such as 
temperature and light intensity.can be 
converted to electrical analogs 
(counterparts) such as voltage and 
resistance. Although I'll discuss this 
particular topic in more detail later, 
here are the general approaches: 
Method 1 (Color Computer): Read 
in an analog voltage of 0 V through 5 
V by referencing it to ground and 
connecting the input to one of the 
four joystick channels, as shown in 


figure 3. Use JOYSTK(X) to get the 
input value in the form 0 through 63. 
Convert to the proper voltage or real- 
world equivalent. This method is 
good for conversions of dozens of 
times per second. See "Color Com- 
puter from A to D” in the December 
1981 BYTE (page 134). For faster con- 
version speeds (up to 8K samples per 
second), see "Voice Synthesis for the 
Color Computer" in the February 
1982 BYTE (page 258) for a high- 
speed Color Computer analog-to- 
digital converter. Lines to "current- 
driven" transducers may be hundreds 
of feet or more. 

Method 2 (Models I/III): Build the 
analog-to-digital converter described 
in "Build a Joystick A-to-D Converter 
for the TRS-80 Model I or III," 
January 1982 BYTE (page 160). This 
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Now I can get 
the information 
I need. From 
any where. 
immediately. 


To do business, | need information 
from a lot of places. 

Sales figures from Cincinnati. 

Production costs from Philadelphia. 

Personnel levels from our ad- 
ministrative offices three blocks away. 

And — sometimes — | need up to 


the minute market prices from The 
Source . Whatever | need, | get it. 
Immediately. That means that | 
don't waste time waiting. And | 
don't have to make decisions based 
on old information. Even if it’s just a 
day old. 

Information from anywhere. 


CRO ŞIALK 


Crosstalk allows your CP/M or MS- 
DOS based computer system to ac- 
cess almost any dial-up computer, 
capture and store the data, and 
transfer files between any two 
Crosstalk systems with complete 
error checking. Even when disk for- 
mats are incompatible. 

To get your information, Crosstall 
can automatically dial any dial-up 
system, capture on-line data for 
analysis off-line. 

Crosstall« saves you and your 
computers time. It saves you 
money. And, best of all, it gets you 
the information that you need, 
when you need it. 


Now available for IBM PC 
[MICROSTUF] "Microstuf Inc. 


1845 The Exchonge 
Suite 205 

Atlanta, GA 30339 
(404)952-0267 


DEALER INQUIRES WELCOME 


CROSSTALK is o trodemork of Microstuf, Inc. 

CP/Mis o registered trodemork of Digitol Reseorch Inc. 

The Source is a servicemark af Source Telecomputing, Corp. 
a subsidiary of The Readers Digest Associotion, Inc. 

M5-DOS is a trodemork of Microsoft, Inc. 
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personal computer 


UCSD 
p-System "IV.1 


A superior implementation of the UCSD 

p-SYSTEM is available NOW for your IBM 

Personal Computer. 

Network Consuiting has added many 

features that the professional programmer 

will find useful. These features are not 

available from any other sources. 

* Hard disk support for Corvus, Tall Grass 
Technology and others 

• 25% more floppy storage, without adding 
or modifying hardware, retaining compat- 
ibility with standard IBM diskettes 

e Double sided and double sided/double 
tracking stepping floppy disk drive sup- 
port 

* Up to 800K on each mini-diskette 

* RAM disk support (a pseudo-floppy 
volume that uses up to 512k RAM) 

* 8086/87/88 macro assembler 

» Extended memory support 

« Adaptable system support available for 
adding custom I/O drivers 

a Remote Terminal support 

e XON/XOFF flow control for serial printers 

* A library of program modules and other 
utilities 

* Disk write verification 

* and more! 


Standard p-System features include: 


* Standard I/O redirection (including com- 
mand files) 

e Dynamic program overlays 

• Support for asynchronous processes and 
concurrency primitives in Pascal 

* Fast Pascal p-code compiler 

«Fast FORTRAN and Basic p-Code com- 
pilers also available 

= A powerful screen oriented editor 

* A filer for handling both files and volumes 

* А Native Code Generator that processes 
your Pascal, Fortran and Basic programs 
to convert parts of them to native machine 
code 

«Dynamic runtime binding of separately 
compiled programs and units 

e Turtlegraphics foreasy graphics displays 

Print spooler for background printing 

o Symbolic debugger 


USCD p-SYSTEM from 


Network Consulting 
The only serious choice for business 


TM The Regents of the University of California 


| Шш Е 
-— ид : 


Network Consulting Inc. 
А106 - 1093 W. Broadway 


Vancouver, B.C. 
Canada V6H 1E2 
(604) 738-3500 
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INTERNAL 
ZENER DIODES 
(IN982) 


TO “REMOTE” 
PLUG 


TO 
EXTERNAL 
CIRCUITRY 


=o ——_{ > 


т NORMALLY 
i OPEN 
Сә —— | 
| 
| 
| 
TO INTERNAL 5V RELAY 
"MOTOR ON" RATINGR& 3/44 
LOGIC 
FRONT VIEW 
CASSOUT «X, | TT CASSIN 


6V DC RELAY 
(RS 275-004) 


Figure 7: Cassette remote-control output can control small loads directly or can switch a 
larger relay. This method is applicable to all three systems. 


CASSOUT « | 


+5V 


> 0 VOLTS 
IF ON 

+5 VOLTS 
IF OFF 


OPTOCOUPLER 
m. L111 
een жш oem Ic ы. 


Figure 8: Ан optocoupler can be used in place of a relay to control remote devices in the 


Models I/III or Color Computer. 


converter plugs into the printer port 
and will convert at rates of thousands 
of samples per second. Lines with 
proper transducers may be hundreds 
of feet or more. Two analog channels 
are provided. 

Method 3 (Model III): Build the 
analog-to-digital converter described 
in "Model III A to D Revisited," Sep- 


tember 1982 BYTE (page 398). This 
converter is extremely accurate but 
slow (6 samples per second). It allows 
only one channel and voltage inputs 
of 1.25 V through 3.75 V. 

Method 4 (Models I/III and Color 
Computer): Use a voltage input to a 
voltage-controlled oscillator (VCO) 
such as an LM366 (Radio Shack part 
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of opportunity and спаПела п а M of 
' these NSA career fields: 


Electronic Engineering: There 
are opportunities in a variety of 
research and development projects 
ranging from individual equipments to 
very complex interactive systems invol- 
ving large numbers of microprocessors, 
mini-computers and computer graphics. 
Professional growth is enhanced through 
interaction with highly experienced NSA 
professionals and through contacts in 
theindustrial and academic worlds. Facil- 
ities for engineering analysis and design 
automation are among the best available. 


Computer Science: At NSA you'll 
discover one of the largest computer 
installations in the world with almost 
every maior vendor of computer equip- 
ment represented. NSA careers provide 
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Be manage- 
systems, 
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agenc A e = "ing, variety of 


mathe matic disciplines. Specific 
assignments. might include solving 
communications-related problems, 


performing long-range mathematical 
research or evaluating new techniques 
for communications security. 


Linguists: NSA offers a wide range 
of challenging assignments for Slavic, 
Near Eastern and Asian language majors 
involving translation, transcription and 
analysis/reporting. Newly-hired linguists 
can count on receiving advanced train- 
ing in their primary language(s) and can 
plan on many years of continued profes- 
sional growth. 


The Rewards at NSA 
NSA offers a salary and benefit 
program that’s truly competitive with 
private industry. There are assignments 


for those who wish to travel and abundant 
good living in the Baltimore-Washington 
area for those who wish to stay close to 


home. 
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Весги еп! Officer, Nation z urit 
"Agency, Attn: M322 (WES), Fort G 
G. Meade, Maryland 207: 
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U.S LU zenship Required. 


The National 
Security 


Where learning never ends. 


Edix + Wordix isn't the most 


popular, most easily learned or least 
expensive word processor. It’s only 


the best. 


Editor + Formatter = 
Word Processor 
Most word proces- 
sors try to do too 
much at once: text 
entering and cor- 

| recting, line filling, 
pagination and printing. Unfortunately, they 
don't have time to do anything really well. 

Edix + Wordix divides word processing into 
editing and formatting. So it does things very 
well indeed. 


Edix. You use Edix to enter 
and correct your document 
(or program), Its advanced 
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pages and sections. Wordix automatically hyphen- 
ates, positions footnotes, numbers sections and 
builds a table-of-contents. It can incorporate 
information from data files into your document, 
SO you can use your | | 
mailing list to gen- 
erate form letters. It 
lets you predefine 
customized formats 
for letters, memos, 
reports and books. 


In short, you can concentrate 
on content while Wordix takes 
care of form. 


wets ge ee eee ee 


features include multiple 
screen windows, multiple | m 
buffers, side-to-side scrolling, 
block moves, powerful patterns 
for searching, and a help key. 
There's even an online 

course to get you started. 

It's the world's finest micro- Ы 
computer screen editor. ull | | | Ul 
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Wordix. Once you've pre- 

pared your text with Edix, 
imbedded commands tell 
Wordix how to format it 
into lines, paragraphs, 
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Edix + Wordix. Your documents 


are too important to trust 
toa word processor that 
does everything at once and 
nothing well. You need 

an editor that knows 
editing, and a formatter 

that knows formatting. 

е You need Edix + Wordix. 


Call or write for 
detailed specifications. 
Requires 128K IBM PC 
with DOS. 


EmE36! 


TECHNOLOGY 


Emerging Technology Consultants, Inc. 
Box 154 Louisville, Colorado 80027 303 447-9495 
Available at ComputerLand® and other fine computer stores 


“Trademark of Emerging Technology Consultants, Inc. 
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number 276-1724) to create a frequen- 
cy analog that can be measured 
through the cassette port. This 
method would be similar to the tech- 
nique in method 3 above but would 
measure the frequency of a square 
wave rather than the duty cycle. 


Outputting Analog Voltages 

Voltage levels may be used to con- 
trol direct-current (DC) motors 
(through DC amplifiers), create music 
or speech synthesis, or for other real- 
world functions. 

Method 1 (Models I/IID: The 
previously referenced analog-to- 
digital converter (January 1982 


This person 
used to develop 
applications for 


the Z-80 market 
with the best 


of them. 


SOF (cH 


micHROS'YSTenmms 
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BYTE) uses a digital-to-analog con- 
verter that will provide output 
voltages from .24 V through 4.74 V in 
64 steps. Speed can be tens of 
thousands of outputs per second with 
an assembly-language driver pro- 
gram. 

Method 2 (Color Computer): The 
Color Computer has a built-in digital- 
to-analog converter that outputs 0 V 
through 5 V in 64 steps at speeds of 
thousands of outputs per second. 
Output can be routed to the cassette 
output line. 

Method 3 (Models I/III): The 
cassette output line can be provided 
with three voltage levels: O V, 0.45 V, 


and 0.86 V by OUT 255,X (X —2, 0, 
1, respectively). Output may be done 
tens of thousands of times per second 
in assembly language. 


Reading In Rapidly Changing 
On/Off Signals 

А number of methods to read in 
frequency analogs of real-world 
quantities are available. It's not too 
difficult to convert a physical 
parameter to voltage and then con- 
vert the voltage to frequency. You 
can then measure either the period or 
duty cycle of the incoming signal to 
work back to the original quantity. In 
some cases the signal may have to be 
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IBM PERSONAL COMPUTER 


RN 512KB WITH RS232-C PORT 
کہ‎ MEMORY! 


1910: mini :- 
| ПТ ШЕ]  . 
3 ший 


SINGLE BOARD 512KB WITH RS232-C 
IBM PERSONAL COMPUTER MEMORY 


Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 
Industries newest СІ-РСМ+ and CI-PCM Memory Modules. 


e Pin-to-pin compatibility. e Off the shelf deliveries. 


e Full one year parts and labor warranty. e Addressable as a contiguous block in 64KB increments thru 


e On-board parity with interrupt on parity error. 1 megabyte. 


CI-PCM without RS232-C CI-PCM+ with RS232-C 
ОБОК XO Lusxsad iE REL S $475.00 512К х9 ................. $895.00 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 e 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 
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processed to eliminate noise ог 
bounce. In general, the greater the 
frequency, the shorter the lines must 
be. Use twisted-pair or shielded wire, 
and you can have lengths of 50 feet or 
more. 

Method 1 (Models I/III); The 
Model I cassette-tape input circuit 
takes a series of 500-bit-per-second 
(bps) pulses, rectifies them, and looks 
for the DC level at the proper time. It 
would be possible to input a range of 
pulses at about 500 to 2000 pulses per 
second and read them from the cas- 
sette port (255, bit 7). This method 
can also be applied with the Model III 
using the 500-bps circuitry, but it's 


This person used to 
develop applications 


for the 8086/8088 
market with the 7 


best of them. 


SOF OCH] 


Mcnos’YSTemsS 
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best to use method 2 below, which is 
more reliable. 

Method 2 (Model III and Color 
Computer): The 1500-bps cassette 
logic uses a zero-crossing detector. 
The incoming waveform should be 
about 2 V to 4 V peak-to-peak and 
must go negative. AC coupling or a 
dual power supply comparator can be 
used to generate the waveform. See 
"Ports of Entry and Soft Breezes for 
the Color Computer and Model III" 
in the May 1982 issue of BYTE (page 
162). The data is read by INP(255) 
AND 1 for the Model III or 
PEEK(&HFF20 AND 1) for the Color 
Computer. 


vx 
p 


ore 


Method 3 (Color Computer): The 
Color Computer RS-232C port RD 
line can be used to input a string of 
pulses and can be read very rapidly 
by PEEK(&HFF22) AND 1. The 
waveform must be in quasi-RS-232C 
format (logic O greater than +3 V, 
logic 1 less than —3 V). See May 1982 
BYTE. 

Method 4 (Models I/III); Use the 
four RS-232C input lines described 
under “Reading Switch Closures, 
Method 6” above. The waveform 
must be in standard RS-232C format. 

Method 5 (Models I/III, and Color 
Computer): Build the general-pur- 
pose input/output board referenced 
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This person develops 
applications for the entire 
market, including the Z-80, 
8080, 8086/8088, 6502, 
LSI-11/PDP-11, 9900, and the 
M68000 with the best there is. 


The Universal 
Operating System. 


Why does this application developer look so happy, you 
may ask? 

Because, unlike others in his field, he’s one of the smart 
ones. He uses the UCSD p-System™ from SofTech Microsystems. 
It’s the first truly universal operating system ever developed. It 
lets him develop an awesome array of high-quality applications. 
And it’s equally at home with an IBM PC, TRS-80™ Model II, 
Apple II? Osborne 1” TI Business System 200 Zenith Z-89® 
Hewlett-Packard HP-87™ Philips P-2000™ the new DEC 
Professionals” or any other micro in the market. 

That makes our developer one of the elite. Because 
he'll never have to worry about locking himself into 
an operating system that will eventually lock 
him out of the market. 


A Universal Operating System. At last. 
Whether it's a Z-80, 8086/8088, M68000, 
6502, or you name it, the p-System is portable 
Á 


across any popular microprocessor made any- 
where today. 

Апа we don’t mean just at the source code | 
level, either. We mean you can develop your pro- - 
gram, on any machine, then compile to object code | 
(p-code), and it’s totally transportable. 

You get it done right the first time. Every time. For any machine. 
Now you can design for the whole market. 

Once and for all. 

The p-System actually enables you to broaden your customer base 
without significant reinvestment in programming, time and time again. 
Simply because it’s the only OS that runs the same object code programs 
on all popular 8- and 16-bit microprocessors. No matter who makes them. 
No matter who uses them. 
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And that’s only the beginning. There’s more to the p-System philosophy. 
Much more. 

Take programmer productivity, for example. We know how much 
work you put into programming, so we understand the importance of stream- 
lining that process. So we saw to it that the p-System allows you to reuse 
program components, time and time again. 

Its been our experience that as much as 50% of the code developed 
for one application can be reused on others. And you can also create your 
own library of utilities suited to solving your own unique problems. 

Try finding that on some other operating system. 


All the tools you need for the job. Any job. 

When you write your programs with the p-System, you can use any 
combination of UCSD Pascal™ FORTRAN-77 and BASIC. Each language 
operating effectively with the others. So you can finally take advantage of 
the best features of each language — in a single program. And you also get 
a complete, fully integrated set of software development tools to make 
your job even simpler. Naturally. Including a screen editor, macro assemblers, 
and a debugger, as well as add-ons such as TURTLEGRAPHICS, Native 
Code Generators, and even Print Spoolers. 


Our admirers have impeccable credentials. 

In case you wondered who else believes in our Universal Operating 
System, there's the fact that the p-System is licensed by most of the major 
hardware manufacturers around. Manufacturers like IBM, DEC, TI, HB 
Commodore, Osborne, Philips, and Zenith. You know, all those “little guys? 

And the p-System's reliability is well-documented. Has been since 1977. 
And this, coupled with the upward compatibility of source code programs, 
has given the p-System five years of proven, documented field testing. By 
the toughest critics in the business. 


Given all this, it's easy to see how your productivity can 
be enhanced. 

Now you can develop higher quality applications faster, less expen- 
sively, and more dependably than ever before. For a much larger market. 

All at the same time. 

All on one machine. 

All without worrying about some hardware enhancement limiting 
your business opportunities and leaving you with no other choice than 
peddling popcorn or ice cream on some lonely street corner. 

If you don't believe it just take a look at our Applications Catalog 
to prove it. 

At last, using the p-System, you can design programs once. 

Once and for all. 
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MICROSYSTenmns 


I hear you, SofTech Microsystems. Please send me 


a brochure on the p-System, the world’s only Universal Please send coupon to: | 

li Operating System. And keep me off the streets. due ue Е ез мшу | [| 
NAM EB TLE 

fi COMPA | 
ADDRESS — _ 0 0 00 00 S o” 
а — — 2a STATE —— TP NN 
TELEPHON EXT. fj 


UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California; Universal Dgemting эуе! is a trademark of Sof Tech 

Microsystems; TRS-80 isa trademark of Tandy Corp. Apple il is a registered trademark of Apple Computer Inc.; Osborne 1 is a trademark of Osborne Com- 
puter Corp. Business System 200 is a trademark of Texas nstruments; Z-89 is a trademark of Zenith Corp.: HP-87 is a trademark of Hewlett Packard Inc.; 

P2000 | is a trademark of Philips Electronics; and Professional is a trademark of Digital Equipment Corp. 
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above. This provides up to 24 lines 
that may be read tens of thousands of 
Н anti pur IPM рү; times рег second. Do not use long 
runs of cable unless using opto- 
| —— | isolators or current-driven schemes. 
ii li 
Worth $100.00: Outputting Rapidly Changing 
(PCY? and retum your 5⁄4 floppy Tandon, On/Off Signals 
ck for $100.00 There are not as many common 
real-world applications for this topic, 


but I'll sketch some of the methods: 
Method 1 (Models I/III): Use the 


cial Factory Re 

*' Winchester hard disk from \ 
ae we will send you а Ge 
so ACT NOW! 


Order а 5'/ 
14100-2 to US à 
This offer expires soon - 


51895» cassette output line to send square 
Add-in Winchester Disk System For waves of up to 3kHz or so. Output is 
GM Bytes accomplished by OUT (255,1) fol- 
(PC)2's Add-In Winchester Disk System is housed within the lowed by OUT (255,2) in BASIC or 
IBM chassis and is easy to install directly into the floppy slot, by equivalent assembly-language 


reducing desktop space. Also available in 12 and 18 M Bytes i ; : 
capacity. When you order our PCM-100-2 our DS-DISK software code. The waveform will swing be 
is offered at no extra charge. tween 0 V and 1 V. 


Method 2 (Color Computer): The 


TD line of the Color Computer can be 
Memory Expansion Board LE toggled on and off by writing alter- 

nate Os and 1s to address hexadecimal 
(PC)? s Expansion Board offers 4 TIMES the amount of memory FF20, bit 1. The resultant waveform 
offered by IBM. P.C. Configurations can be set at 64K, 128K, wil be at standard RS-232C levels 
192K and 256K Bytes. Board can be easily upgraded in 64K ( —12 V and +12 V). 


capacities. Upgradability is the key! Method 3 (Models 1/Ш): Two RS- 


Asynchronous Communications “AS vous ud Ba са 
Controller little as in the Mode I] can be toggled on an 

$850 off. The TD line of the RS-232C can- 

1 or 2 line capability on one card. not be toggled on and off except by 
Totally compatible with IBM software and diagnostics. outputting a predefined character. 

: However, by repeatedly outputting a 


T carefully chosen character and con- 
Combination Memory/Asynchronous vise dan 
Controller Board trolling the bps rate, you can generate 

a repeating on-off sequence of known 
PCF Noh ' à Б frequency. The waveforms will be at 
igh capacity memories are combined on one board wit E "тт: 

single or double ported asynchronous communications standard RS-232C levels. See Using 
controllers to create the (PC)? Combination Memory Expansion/ the Model I/III RS-232C Port” in the 
Asynchronous Controller Board. (РС)? Combo Boards are fully July 1982 BYTE for details. 
upgradeable in 64K increments up to the 256K byte board Method 4 (Models 1/Ш and Color 
Capacity and are configured with support for one or two | 
RS-232C Ports, Computer): Build a general-purpose 


input/output board, and you can tog- 
gle up to 24 separate lines tens of 
thousands of times per second. Out- 
put will be at TTL (transistor- 


Phone or Write Now! (408) 749-9313 transistor logic) levels and will swing 


between 0 V and about +4 V. 
2 
(PC)2, 510 Lawrence Expressway No. 678 Sunnyvale, CA 94086 Now that I've reviewed the possible 


Larger quantity pricing is available. For further details call (PC)? Today. 
| ——— Um a c xm | 


Postage and Handling included within continental U.S.A. interfacing methods, I'll present some 
One year warranty on all board products. ifi ; h 

MasterCard, Visa, Checks and C.O.D. accepted. data on w E ic devices and E ods 

of measuring real-world quantities. 

PLUG COMPATIBLES FOR PERSONAL COMPUTERS I've tried to use only relatively com- 


, mon devices here, ones that will not 
cost more than about $15. Most of 
them can be obtained at Radio Shack 
or a similar type of electronics parts 
store. [11 start with the simple ones 
and work up to the more exotic. 
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_ A Complete Graphics 
» epartment For Just $1995 


Realize day-in and day-out solid performance from 
a quiet and capable desktop plotter. It's true. For only 
91995* the Houston Instrument HIPL®T™ DMP-29 will 
provide you with world-class multi-color hard copy 
graphics, and deliver a level of quality and perfor- 
mance that you would expect in a plotter costing 
three times as much. 


It's a hard worker. The DMP-29 goes about its job 
with amazing speed and precision. Unbeatable resolu- 
tion and repeatability are yours in both 8V2" x Т” and 
П" x V" formats, and 8-pen capability assures you of 
fast attention-free flexibility when multi-color output is 
required. High pen speed combined with an ad- 
dressable resolution of O.OOT' assures fast, accurate 
and stepless traces. 

Is friendly. You can call 21 different functions directly 
from the front-panel membrane keyboard. It's tolerant 
too. The DMP-29 will modestly protect itself from user 


Circle 36 for literature. 
Circle 37 to have a representative call, 


errors, as when attempting to place a pen in an 
already occupied stall. 


And it's smart. An extensive set of firmware routines 
makes life easier for the user. A small sampling of the 
built-in talent inherent in the DMP-29 includes 
character generation, circle, arc and elipse synthesis, 
line type variations, viewport/windowing, clipping 
and scaling. 

For more information on the hard working, friendly 
and smart DMP-29 plotter, contact Houston Instrument, 
PO. Box 15720, Austin, Texas 78761 (512) 835-O900. For 
rush literature requests, outside Texas call tol free 


1-800-531-5205. In Europe, contact Houston Instrument, 


Rochesterlaan 6, 824O Gistel, Belgium. Telephone 
O59/27-74-45. 


BAUSCH & LOMB (9) 


* U.S. Domestic price only 
ТМ trademark af Houston Instrument 
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Need to Measure Your . 
Corporate Communications? 


Want to define your company’s tmage? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 


Call McGraw-Hill 
Research 


Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hill 
Research professionals design 
custom projects thatcan make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu- 
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 


For a quote or proposal, call 

Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997-3095. Or, write Corpo- 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 


it 


Ifit'S a communications problem, we 
probably pioneered the solution. 


HIS CONTRIBUTIONS WERE 
DE ets, SIBLE BY YOURS. 


NN ү 


Put McGraw-Hill Research to work 


When you give to he United 
тин» College Fund, you help sup- 
ndl private. four-year colleges 

nd graduate schools. Colleges thal 
tould be training a black profes- 

кы ОП! you may need some day. 

Ji Send your check lo United 
exui College Fund. Box B. 500 


MEN E dnd Street. New York. N.Y. 
IQO2 1. We're nat asking fora 
[3 А b: hanî lı kil, just d e 
m {> ar 


Can "do it alone 


GIVE TO THE UNITED NEGRO COLLEGE FUND. 


A mind is a terrible thing to waste. : 


A public se vice or this magazine aud fne Advertise Council. 
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"— 2-WIRE CABLE, 
16" LONG 


Figure 9: This Window Sensor device is a 
simple mercury switch that can be used to 
detect rotation in addition to security 
violations. 


Detecting Break-ins 

The first device I'll look at is the 
Radio Shack Window Sensor (part 
number 49-516) shown in figure 9. 

This is simply a mercury (I assume) 
switch mounted inside a disk. The 
device comes apart into two pieces; 
the back cover has sticky tape that 
can be used to stick the cover to a 
window or other smooth surface. The 
front section, containing the switch, 


| can be rotated around the secured 


back to any position. 

The intended purpose of the device 
is to act as a window security sensor. 
The device is stuck to a window and 
rotated so that the switch is just off or 
just on. If the window is broken, or 
tapped hard, the switch will toggle as 
the device rolls or pitches forward or 
the mercury sloshes around. 

This device is somewhat simple- 
minded but can be made into a work- 
able roll indicator or level sensor as 
shown in figure 10. The advantages 
are that it's modular, comes with the 
backing, and is supplied with a short 
cable. 


A Vibration Detector 

The Window Sensor described 
above is really not very sensitive. 
Certainly, window breakage will set 
it off, but for sensing moderate vibra- 
tion, it is ineffective. 

Radio Shack's Mini Shock/Vibra- 
tion Detector (part number 49-521), 


@ [nsideAr 


Vol. 1 No. 1 

As you may already know, both (instead of the usual 30-35), it's Naturally, all our printers — including 
the Apple" І and III can drive virtually the speediest letter quality printer in the sturdy, inexpensive Silentype"— are 
every printer on the market. its price range. deliberately designed to take full 

Regretfully, notevery printer on It also offers a full 130- advantage of all the advantages 
the market can offer you the same level character print wheel. ( The К $ built into every Apple computer. 
of service and support you'd expect current standard isanot- — ? ^g The interfaces are clean, the 
from Apple. So the same kindly, com- so-full 96 characters.) Ё electronics compatible. So 
petent dealer who healed your Apple Pius varied pitches and you don't have to go peeking 
overnight may have no idea how to fix spacing, form or line feed, ° and poking to adapt print 
your Samurai Ichiban daisywheel. operation pause -seemingl ` commands or parameters, or 


unimportant talents until you TEES spend your summer vacation 
discover your machine doesn't kluging an interface. Which is 
have them. alot more than we can say for the 
Both the Apple Letter Quality and Samurai Ichiban. 
Dot Matrix printers come with self- All of which should stimulate you, 
| | | teaching diskettes. So your Apple we hope, to see the newest Apples 
rere, Pole ee computer can tell you how to use your | up close. 
That's why we thought it would be Apple printer. They look good, even on paper. 


nice, maybe even profitable, to offer 
a full line of printers that would look like 
Apples, last like Apples, with Apple 
warranties and Apple dealer service | 
and Apple documentation. 

We even gave them Apple names: 

The new Apple Dot Matrix Printer. 

The new Apple Letter Quality Printer. 

And the new Apple Thermal Printer. 
(Which is really the old, reliable 
Silentype™) 

Taking it from the top, our 7 x9 
Apple Dot Matrix Printer is a superb 
machine for correspondence-quality 
printing. With exceptionally legible, 
fully-formed characters, it gives you 
a choice of eight differenttype sizes 
and five different fonts. It can also give 
you proportional spacing. Plus boldface 
printing, underlining, varied pitches, 
varied line spacing and more. 

With 144x160 dots per square 
inch, our Dot Matrix can put all 
kinds of high resolution 
graphics оп paper— from 
bar charts and line graphs 
to digitized portraits. 

The Apple Letter Quality 


Printer, on the other hand, is 
the preferred machine for just that. 
In fact, for any word processing or data E: 


processing applications where 

graphics aren't a primary concern. 
For one thing, itlets you get the 

words out faster. At a blazing 40 cps 


(800) 538-9696 (Саногта (800) 662-9238), Apple Computer Inc.. Advertsing and Promotion Dept , 20525 Mariani Ave., Cupertino. CA 95014 
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45° CLOCKWISE 
ROLL INDICATOR 


OFF 
WATER- 


LEVEL 
SENSOR 


SWITCH 


REST POSITION 
(CIRCUIT CLOSED) 


ROTATED 45° 
(CIRCUIT CLOSED) 


\ 


ROTATED 50? 
(CIRCUIT OPEN) 


SWITCH 
ON 


Figure 10: The Window Sensor used as a roll indicator and as a water-level sensor. 


however, is very sensitive. It is shown 
in figure 11. This device is designed to 
detect vibration from forced entry 
and tampering with the device itself. 
The figure gives a side view. The con- 
tacts are normally closed, but they 
open when vibration moves the 
device. The large mass of the upper 
contact gives it a great deal of inertia, 
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and because it resists movement, the 
contacts open when vibrated or dis- 
turbed. 

How sensitive is it? (This sounds 
like a late evening talk show. .. .) 
The specs show settings for 1 to 21 
grams as contact pressure. This is 
somewhat difficult to translate into 
practical effects, but at its most sensi- 


SENSITIVITY 
a ADJUSTMENT SCREW 


WEIGHT 
CONTACTS 


NORMALLY CLOSED, 
OPENS ON VIBRATION 


Figure 11: This vibration sensor is quite 
sensitive and, when sitting 36 inches away 
on a table, will detect a penny dropped 
from a height of 2 inches. 


tive setting, it will detect a penny 
dropped from a height of 2 inches and 
landing 3 feet from the sensor; the 
sensor was secured to a wooden table 
in this test. In fact, that is fairly sensi- 
tive, and it would certainly make an 
excellent security sensor or earth- 
quake detector. 

If you care to experiment with this 
device and have a Color Computer, 
use 


100 B=&HFFOO 

110 IF (PEEK(B) AND 1)=0 
THEN GOTO 110 

120 SOUND 100,40:GOTO 110 


to read the right joystick switch and 
sound an alarm when the sensor 
breaks contact. The 80-times-per-sec- 
ond sample rate should detect every 
switch activation. 


Glass Reed Switches 

A glass reed switch is shown in 
figure 12. These switches are glass- 
enclosed magnetic reeds with axial 
leads. The contacts on the reeds close 


Circle 424 on inquiry card, ao, 


Check the Specs... 


ө Basic 64 К byte RAM memory upward expandable e 16 Color graphic disploy 40 x 48 or 40 x 40 with 4 text lines. 
in 256 К byte cards to a maximum of four cards e 6 Color graphic display 280 x 192 or 280 x 160 with 4 text lines. 
giving ! M byte potential. e Full-Feature detached keyboard with 65 keys and cursor steering. 
e 6502 Central micropracessor. e Seven Apple™ compatible slots for plug-in peripherals. 
e 16 K byte ROM memory. e Additional slot for color generation card, or programmable CTR 
e EPROM-resident software. control card or light pen interface card or 80 char. x 24 line 
e Composite B/W video output. generation card. 
e Optional board generator for PAL, NTSC or RGB color signal. |. e Double 5V4 inch floppy disk drives, optional. 
e 40 col. x 24 line character display in B/W or color system. e Cassette and utility strobe output. 


e B/W graphic display 280 x 192 or 280 x 160 with 4 text lines. e 4 Annunciator outputs. 


* The AVT-2 has a basic 64 K memory compared to 48 К of standard Apple II'". 
To find out how much cheaper the AVT-2 is, write or telex for a personal quote: AVT Trading A.G., 
Chamerstrasse 50, CH 6300 Zug, Switzerland. Telex 865267 GSAG. 


Apple ond Apple Il аге trade marks of Apple Computer Inc. 
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We are at Comdex Amsterdam, 


Booth 1226, from 8-11 nov.'82. 
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a 
[ 


Number of Magnets 


Close Distance 
(Inches) 


Open After Close Distance , 
(Inches) 


^ 
"A 
1% 


1/8" DIAMETER 


MAGNETIC REEDS 
SEPARATED BY 1/64" 


Figure 12: The magnetic reed switch can be used to detect a magnetic field and is effec- 
tive for sensing applications where physical contact cannot be made. 


gl), ее Ko e 


| MAGNETIC REED SWITCH | 


Figure 13: Ап example of magnetic-read-switch sensing. The model railroad car ac- 
tivates the reed switch as it passes over the device. 


when a magnetic field is brought near 
the switch, The switches are very in- 
expensive; Radio Shack sells a 
package of 10 for $1.98 (part number 
275-1610). 

Glass reed switches can be used as 
detection devices when no physical 
contact is possible. A typical applica- 
tion, for example, might be detection 
of passage of a model railroad car, as 
shown in figure 13. Another good ex- 
ample would be measuring the rota- 
tional speed of a shaft by mounting a 
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glass reed switch near the cir- 
cumference of a disk mounted on the 
shaft. A magnet mounted on the disk 
would actuate the switch when it 
passed nearby on every revolution. 
The number of revolutions could be 
easily counted by a computer with a 
built-in debounce circuit or software. 

The obvious question here is, just 
how sensitive is the reed switch? To 
answer that, I used Radio Shack 
ceramic magnets (part number 
64-1875). These are rectangular 


` switch/magnet 


magnets as shown in figure 14, which 
can be stacked together. They are not 
"super" magnets, but a garden vari- 
ety with a "lift force" of 1/8 pound. 
(A typical 6-inch bar magnet similar 
to the one you might have used in 
high school physics class has a lift 
force of about 1 pound.) The ceramic 
magnets are ferrite-based and very 
resistant to demagnetization. 

Table 1 shows the number of 
magnets required, the “close” 
distance, and the "open after close" 
distance for the reed switch described 
above. You can see that a reed 
combination could 
easily lend itself to a variety of 
computerized sensing applications, 
especially if a more powerful magnet 
were used. 

Of course, it's one thing to talk in 
generalities about what to do and 
quite another to do it. To prove to 
myself that it was feasible to measure 
rotational speed using reed switches, I 
rigged up the test setup shown in 
figure 15. A small DC motor drove a 
disk with two magnets, identical to 
the type I've been talking about. A 
reed switch was mounted about 4 
inch away from the circumference of 
the disk. 

The program shown in listing 1 was 
then entered into the Color Computer 
after first performing a CLEAR 
200,&H3EFF to protect the RAM 
(random-access read/write memory). 
This program is identical to the one in 
“Ports of Entry and Soft Breezes for 
the Color Computer and Model III” 
(May 1982 BYTE) except that (1) the 
joystick switch port is read instead of 
the cassette port; (2) you're looking 
for a O in place of the 1; and (3) a 
short time delay was introduced 
before execution to connect the 
switch leads. (You'll recall that the 
joystick switches share two of the 
keyboard rows; connecting the 
switch lead before execution creates 
spurious keyboard characters in the 
closed-switch state.) 

The program first asks for an inter- 
val and time delay parameters. An in- 
terval value of 16474 corresponds to 
about 4 second. A time delay of 20 
milliseconds (ms) was used to de- 
bounce the switch closure. With the 
motor turning at 240 rpm (4 revolu- 


Display Manager 


The competitive edge in applications development. 


You can significantly reduce development time and saves time, provides CRT independence and saves memory. 
provide better application programs with Display Manager Display Manager works with Digital Research's com- 
from Digital Research. Display Manager lets you inter- mercial programming languages, Pascal/MT+> PL/I-807 
‚ actively design displays faster than ever before, and ensures апа CB-807 the CBASIC* Compiler. Combined with 
that whatever features your CRT supports can beusedby Display Manager, they add up to the most powerful pro- 


the program, automatically. Since Display Manager sup- ^ gramming packages you can buy. So try Display Manager, 
ports most CRT attributes, including flashing, reverse the advanced productivity tool that makes your CP/M 
video, underlining, and highlighting, your program is more compatible programs better than the competitions, For 
dramatic and easier to use, no matter what CRT you use. more information, call Digital Research, (408) 649-5500 


You can even test a prototype application without a lot or (408) 649-3896, or write to 160 Central Avenue, 
of costly and laboriouscoding. In short, Display Manager [Ti] Pacific Grove, CA 93950. 


Circle 136 on inquiry card. DK II TAL Europe 
Vector International Research Park 
FARC Р B-3030 Leuven, Belgium, 32 (16) 20-24-96 
Telex: 26202 VECTOR 
The creators of CP/M" Far East 
Microsoftware Associates 
6 Floor A.Y. Building, 3-2-2 Kitaaoyama 


Minato-ku, Tokyo 107, Japan 03-403-2120 
Telex: 2426875 = 


Circle 153 on inquiry сага. 


CHOOSE... 


An Apple Desk 


A compact Bi-Level desk ideal for the Apple com- 
puter system. This 42" х 29'4’' desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail- 
able on the 52" x 29%” version of the Apple desk. 


A Universal Micro Desk 


The Universal Micro desk accommodates the S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 


A Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48°’, 60’’, or 72” desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 


A Printer Stand 


The Universal printer stand fits the: 


Centronics 700's Diablo 1600's & 2300's 
Dec LA 34 T.I. 810 & 820 
NEC Spinwriter Okidata Slimline 


Lear Siegler 300's Anadex 9500's 


Delivery in days on most styles in stock. Dealers 
inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avenue 


Carson, California 90746 
Telephone: (213)538-9601 


120 October 1982 © BYTE Publications Inc 


yer SWITCH 


{р 
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one WHEN 


WITHIN 3716" 


DOES NOT OPERATE 
WHEN SO ORIENTED 


Figure 14: A typical ceramic magnet can be used: to operate a reed switch or other 
devices. Ceramic magnets retain their magnetism well but are not powerful. 


Listing 1: This BASIC program incorporates machine-language code that is relocated to 
high memory to sense joystick switch inputs in the Color Computer. Switch debounce 
time and window time may be specified. 


CATA 198.&3,2958,16&6,142,,],48,31.31 

CATA 16.77.,43,13,192,.255,08,132,1.36 
CATA z42.49,:33,141.,7,32.,2:26.16,191.63 
CATA 2954,597,952.16.1980.,63.292.141.&6.48 
DATA 31.38,220.,23.144,52.,16.142,0.111 
CATA 48,31,38.,2952.174.,188,42,13€,223,175 
CATA 188,553,144 

FOR I=iHSFee TO &H3FGE 

198 REAC A:POKE I.A 

сй МЕТ I 

ela DEFUSRGHsSBEH3Fasd 

ech IHPUT "IHTERWVRL, DELAY": IC.DC 

2 FOR JA TO 00а: HERT . 
zum POKE GyarFA. IHT: ICES 0: PORE BHGFFB.IC-IHTCIC4/256»x*256 
248 POKE W&H3FFC.IHTG&DCAÁ4/29& 9: PORE RHAFF CEINT. OO "286x256 
ате fes m 

Єй EESPEEKC &H3FFE £25 -FEEKC &H3FFF »:PRIHTB 

gra GOTO 258 
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HOW ТО SELLMORE SOFTWARE 


A one-day seminar on Writing 
User Manuals That Sell 


You know better user manuals sell more software, but how do 
youmake better user manuals? How do you identify just the right 
details to motivate prospective users tobuy? How do you organ- 
ize these details into a sequence that makes sense to first- 
time users while it provides ongoing reference to veterans? How 
do you format and package a manual so it's attractive enough 


Developed and conducted bysoftware marketing 
professionals with over 50 years of collective expe- 
rience in writing software manuals for the commer- 
cial market, this seminar is loaded with facts and 
ideas on these subjects: 


Manual Design 

How to make content, organization, page layout, 
and document format work to your sales advantage 
without spending a fortune. 


Training vs. Reference. Can one manual do both? 

How to implementthe techniques of tutorial writing 
into a well organized reference format that provides 
easy access for later questions. 


Packaging That Controls Point of Sale 

How to make your manuals work for you at the 
pointofsale to help the dealer present your software 
in its most competitive light--both on the shelf and 
on the demonstration machine. 


Automated Manual Writing 

How to let the software document itself wherever 
possible, and how to use word processing systems 
effectively to obtain maximum value from automated 
publishing tools. 


Seminar Manual 
All attendants will receive a detailed 
"How To" manual on writing and pro- 
ducing user manuals for commercial 
use. Many pastattendants have praised 
the manual and other handout materials 
as being worth the price of attendance 

by themselves. 


Schedule: 
October5 New York November 2 Denver 
October7 Atlanta November 4. Seattle 


October 19 SanFrancisco November 16 Dallas 
October 21 Los Angeles November 18 Chicago 


Only $145 With Our Guarantee 

Price includes lunch and materials. We offer a 1096 
discount for companies sending more than one person. 
Get Details Today! 

Space is limited so make your reservation now. Use 
the coupon to enroll now, or to get enrollment details, 
simply call Michele Keplinger (303) 471-9875. 


No. 4 ín a series ol 
software marketing bulletins 
from Prompt Doc. Inc. 


to get attention yet clear enough to be readily understood? 


And, how do you do all this at a pace that keeps up with your 
product release schedule? This seminar has the answers. 


If you're an individual software author ora software company 
іп the business of publishing or selling software, or if you'd like 
to be, you can benefit from this seminar. Unlike seminars that 
concentrate on the academic do's and don'ts of technical 
writing and formatting, this seminar getsdownto the business 
value of the user manual as a marketing and sales toolthat helps 
you get more users and keep them. 


PromptDaoc” 


833 West Colorado Avenue Colorado Springs, CO 80905 


See our software ad in this issue. 


How To Enroll 
Please reserve 


seats in (city 
mu seminar on (date) _ " 
Please check appropriate items: 
__My check is enclosed for $ 
. You may charge $ to my MasterCard. VISA. — 
account number . which expires оп ___198_ 
Signature — Е 
Names апа Titles of Registrants: |. __ 


Company Name . — E 

Mailing Address & Telephone . 

Tuition Refund Guarantee 

If you aren't satisfied this seminar is everything we say it is, 

justtell us in writing why you're dissatisfied, return the seminar 

manual, and we'll send you a full tuition refund. 

Ask About Our Other Services 

( ) Send information on other seminar offerings 

( ) Send information on in-house seminars 

( ) Send information on the Prompt Doc? structured 
documentation service 

( ) Send information on the Prompt Doc? Manual Maker 
software package 
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Circle 33 on inquiry сага, 


Fancy 
Shmancy 


Elaborate microprocessor develop- 
ment systems cost a lot of money, and 
they can close off your engineering 
options by locking you into just one or 
two kinds of chips. Sound familiar? 
Well, read on—we've got a better idea. 


Use your desktop computer; anything 
that will run CP/M* is fine. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popular chip families, and more 
are on the way. 


In two years on the market, our cross- 
assemblers have gained a reputation 
for quality, performance, and reliabili- 
ty. Hundreds of industrial R&D labs 
and several major semiconductor 
houses have found these products a 
fast, cost.effective way to develop 
their microprocessor software. We in- 
vite you to join them. 


CP/M CROSS-ASSEMBLERS 


Extremely fast absolute assemblers, 
running under CP/M. Generate object 
file (Intel hex or Motorola S-record for- 
mat) and listing from standard assem- 
bly language for the target processors 
listed. Features include comprehen- 
sive syntax checking, listing control, 
nested conditional assembly, and in- 
sertion of external source files. All ver- 
sions listed have been thoroughly 
field-tested and are available now. 


XASMO5..... 6805 
XASMOS..... 6809 
XASM18..... 1802 
XASM48..... 8048/41 
XASM51..... 8051 
XASM65..... 6502 
XASM68 ..... 6800/01 
XASM75..... NEC 7500 
XASMF8..... F8/3870 
XASMZ8..... 78 
XASM400.... COP400 
Assemblers............ $200.00 each 
except XASM75...,.... $500.00 


lisa and Mastercard accepted. We ship on 8" 
tingie-density and Softcard + 5.25" diskettes. Ask 
13 about other formats. OEM INQUIRIES INVITED. 


‘Trademark of Digital Research 


t Trademark of Microsoft 


AVOCET , 
SYSTEMS INC. 


804 S. STATE ST.. DOVER. DEL. 19901 


302-734-0151 
IY82 


1.5-6VDC 


MOTOR 
(RS #273-208) 


MAGNETS 


TO COLOR COMPUTER 
RIGHT JOYSTICK 
SWITCH PIN AND 
GROUND 


Figure 15: А magnetic-reed-switch sensing application to detect magnets rotating on a 
disk. Accurate sensing of 240 rpm (revolutions per minute) was observed, and sensing is 
probably possible at two or three times this speed. 


tions per second), test results were ac- 
curate, given that some counts may 
be missed due to the BASIC overhead 
of about 38 ms per call to the 
machine-language code, as shown in 
the listing. 


Hall-Effect Switches 

Another magnetic-field-operated 
device is the Hall-effect switch. Hall- 
effect switches are used in keyboards 
and similar applications. These are 
physically small electronic devices 


similar in size and shape to a tran- 
sistor. 

The schematic diagram of a Hall- 
effect circuit is shown in figure 16. 
The switch operates with a 5 V to 16 
V power supply and is normally off. 

The device turns on (output goes to 
ground) when a magnetic field of 300 
gauss is present. Hard to relate to the 
real world? Five stacked Radio Shack 
ceramic magnets operated the Hall- 
effect switch at a distance of about %4 
inch. The conclusion to be drawn is 


MAGNET 


SWITCHES AT ABOUT 174° 
FOR 5 RADIO SHACK 
64-1875 MAGNETS 

( STACKED) 


LED 


| OE S VOLTS DC 


/ ent] GROUND 


L THIS LEAD NORMALLY HIGH. 
IT GOES LOW WHEN DEVICE 


EXPOSED TO MAGNETIC FIELD. 


Figure 16: A Hall-effect switch is a solid-state device that is not as sensitive as a magnetic 


reed switch. 


that these switches should be used 
with more powerful magnets, unless 
you're prepared to live with closer 
sensing distances than the reed 
switches require. 


A Pressure Switch 

Another switch that should be 
mentioned here is the Sensitive Air 
Pressure Switch (part number 41,623) 
from Edmund Scientific in Barr- 
ington, NJ 08007. This is an extreme- 
ly sensitive air-pressure switch that 
operates from the pressure difference 
between two inlet ports. It can be 
used as a high-wind alarm, flow-rate 
switch, fan-failure switch, or the like. 
To give you an idea how sensitive it 
is, blowing at one of the ports from a 
few inches away will activate the 


switch. This is a single-pole, normally 
open switch that will handle only 10 
milliamperes (mA) of a resistive (not 
inductive) load, but it makes an ex- 
cellent computer system switch for 
monitoring real-world conditions. 
The 10 mA limit is no restriction in 
the type of interface I'm talking about 
here. In case of doubt, keep resistance 
greater than 500 ohms when working 
with 5 V, or greater than 600 ohms 
for 6 V. 

Next month I'll conclude this 
special two-part article on 
transducers by looking at some very 
interesting devices, including ther- 
mistors, an LM334 temperature sen- 
sor, a tachometer wand, a DC motor 
generator, a solar cell, and an ac- 
curate pressure transducer. li 


Ask about our “QED” discounts. 
VISA & MasterCard orders accepted. 


VIDEO TERMINALS pw 


гоа 
МТ TOO DECSCOD6....o алена $ 159 
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300 BAUD TELEPRINTERS 


LA 34-AA DECwriter IV .................- 
Diablo 620RO spi (letter quality) ..... 
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ЙК ЕЕН Disk 1. High speed DMA floppy disk controller. $495, $595 CSC. 
ДЕННЕ Disk 2. High speed DMA hard disk controller for SA4000/Fujitsu F2300 
ا‎ = Tf interface. $795, $895 CSC. 


Disk 3. High speed DMA hard disk controller for SA1100/ST506 interface. 
Avail. О4. 


, CMOS Static 12 MHz Memory 


| RAM 16. 64K X8 or 32K X 16 - works automatically with 8 or16 bit systems. 
5 $650, $750 CSC. 


RAM 17.64K X8; ultra low power. $599, $699 CSC. 


RAM 21. 128K X 8 or 64K X 16 — works automatically with 8 or 16 
bit systems. $1350,$1450 CSC. 


RAM 22. 256K X8or 128K X 16 — works automatically with 8 or 16 
bit systems. Avail. Q4. 


M-DRIVE. The first "solid-state disk drive" can increase operating 
speeds up to 3500%. M-DRIVE software with 128K of static RAM, 
$1198; with 256K of RAM, $2395. 


12 MHz Statlc Memory 

RAM 20. Extended addressing or bank select. RAM 20-8K: 
$210, $280 CSC. RAM 20-16K: $285, $355 CSC. RAM 20- 
24K: $355, $425 CSC. RAM 20-32K: $425, $495 CSC. 


Dual Floppy Disk Sub- System 

Two Qume Trak 824 drives provide over 2,400,000 bytes of 

storage. With all-metal enclosure, Disk 1, rugged power 

supply, cables, and software: Digital Research's CP/M9 2.2 
and CP/M-86™, Sorcim's SuperCalc-86™ spreadsheet, 
and Ashton-Tate’s dBase II™ data base manager! $3295 
Call (415) 562-0636 for the location of theCompuPro Authorized Sales 
Center nearest you. CompuPro products are backed up by aone year 


limited warranty (two years for boards qualified under the Certified 
System Component high-reliability program). 


CompuPro division, Godbout Electronic 


ME. pe | vt CompuPro system 
E | — OJ— components deliver results in 
| the toughest business, scientific, 

\ | and industrial computing environments... from IBM 
| | DT to NASA, to the local pizza parlor. 

When you're integrating a high-level computing 
system, choose the same components chosen by 
the pros: IEEE 696/S-100 from CompuPro. 
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Interfacer 4. Three RS-232C serial ports, one parallel port, one i ema С Е 
Centronics/Epson parallel port. $395, $495 CSC. | P - 
Н i = Te i 
System Support 1 Es р 7 mM 
Clock/calendar; RAM/ROM/math processor options; RS-232C serial port; pret cu me шша E Nos 
interval timers and interrupt controllers; much more. $395, $495 CSC. 1 i uation IL = 
1 {+ | eee see aet 1 TTI 
High-Performance Motherboards ETE EFAS 
® ТЕ ЕЕ р wp ice Pod 
Shielded with active termination. 6 Slots, $140, $190 CSC; 12 Slots, 8° Ыш еу + ME m 
$175, $240 CSC; 20 Slots, $265, $340 CSC. pet: W-E ب‎ = 
, ^ А | : рб = MP T - и Mor 
MPX 1 dE mS و‎ 
Multi-user system front end processor with 16K on-board RAM. zu (RRR | 
$649, $749 CSC. ш ' 


Documentation. 
“Bits, Bytes, and Buzzwords” is a primer for those who want to 
get started right in business computing. $2.50. Request #B3. | " | 
"CompuPro Product User Manuals: 1975 - 1980”. $20. | : : | 
"CompuPro Product User Manuals, Volume 2". $25. e^ з T a A | 8a oe Е 
“Interfacing to S-100/IEEE 696 Microcomputers”. $15. г : erí Ц ^ “> 
Individual technical manuals also available. | OU /: А 4 


Desktop Enclosure 2. 


lith shielded/terminated 20 slot motherboard, power 


4pply, fan, dust filter, rugged all-metal construction. $825. 


ox 2355, Oakland Airport, CA 94614 


When you need a job done now, you need CompuPro CPUs. To maximize 


throughput, all boards run at the top speed allowed by current r 


technology. Andlike other CompuPro products, 


our CPUs are designed to keep 
on running, day in and day 

out, to maintain peak P. 
system efficiency. fora 


The latest in our line of ground- 
breaking CPUs has all the important 
features you need for today's — and 
tomorrow's — 16 bit computing. This 68000 
based board features non-segmented memory to 
access a full 16 Megabytes, meets all IEEE 696/ 
S-100 specifications, and works with 8 and/or 16 
bit memory. CPU 68K also includes a socket for 
the optional MMU (memory management unit) 
chip, has provision for 8K X 16 of on-board 
EPROM, and may share the bus with CompuPro 
slave processors to run 8 bit software. Perhaps 
most importantly, CP/M 68K™, as well as an 
advanced FORTH operating system for CPU 68K, 
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The 8086 CPU is supported by more 

software than any other 16 bit CPU—and 
CPU86/87 lets you take advantage of that ultra- 
efficient 16 bit software now. This advanced 
board also has sockets for the 8087 math co- 
processor and 80130 operating system firmware 
chips, works with 8 or 16 bit memory (you may 
even mix both types of memory in the same 
system), and can share the bus with CompuPro 
slave processor boards їо run existing 8 bit 
software. 

Now CPU 86/87 is an even better value: 
thanks to a price breakthrough from Intel, we've 
reduced the 8087 price to $300 so you can crunch 
numbers more economically than ever before. 

CPU 86/87 answers the need for atop quality 
16 bit IEEE 696/S-100 board with extensive 
software support. $695(8 MHz),$850CSC 
(10MH2). Factory installed 8087, add $300. (Clock 
speeds limited to 5 MHz with 8087.) 


Call (415) 562-0636 for the location of tl 
CompuPro products are backed up by a or 
under the Certified System Compone 


Will be available soon. 

If you're excited about the 68000, we think 
you'll beequally excited about CPU 68K. $695 
(8MHz), $850 CSC (10MHz). 


CompuPro division, Godbout Electronic 


For business, scientific, and industrial applications, CompuPro CPUs are 
the key to high throughput and high performance computing. 
Whether you need 8 bit, 16 bit, or 8 and 16 bit 
operation, CompuPro’s fine family 
of high speed CPUs deliver 
the performance, quality, 
and reliability you need 
for any serious 
computing 
application. 
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This is the original, much imitated dual ay us э a i | 1| : ; 
processor board. The 8088 CPU, which runs at TOME ae | : 
8 MHz, is an 8 bit bus version of the 8086 16 bit E273 Ө ТЫ, 
CPU. The 8088 has full 16 bit internal АЙЧ АХ. 
architecture апа runs all 8086 software, but lis 0 04 
interfaces with memory and |/O over an 8 bit | : 
bus. This insures compatibility with present CPL Fa 
day machines while providing the speed and CPU Zisan 8 bit 
power of a true 16 bit computer. The 8085 CPU, workhorse which not only 
which runs at 6 MHz, is a sophisticated 8 bit 
processor which runs existing 8 bit software. 

CPU 8085/88 accesses up to 16 Megabytes 
of memory, and meets IEEE 696/S-100 
specifications. When you need the best of 
both worlds — 8 bit, 16 bit, or 8 and 16 bit — 
CPU 8085/88 delivers results in high-level 
computing applications. $425, $525 CSC. 
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includes all standard Z80 features, 

but also has the necessary options to 

insure backward compatibility with most older 
5-100 mainframes. This means you can upgrade 
older systems to efficient, higher speed 
operation. 

Meeting all IEEE 696/S-100 specifications, 
CPU Z zips along at 6 MHz for high performance 
in single or multi-user installations. And, 
there’s provision for adding up to 8K X 8 of on- 
board memory (2716/2732 EPROMs or 6116 
RAMs). 

When you need a premium 8 bit 280 board 
that is at home with the latest (as well as some 
of the earliest) S-100 systems, CPU Zis the 
yx 2355, Oakland Airport, CA 94614 answer. $295, $395 CSC. 


impuPro Authorized Sales Center nearest you. 
iar limited warranty (two years for boards qualified 
igh-reliabiltiy program). Circle 82 on Inquiry card. 


The State of Industrial Robotics 


What today's robots can do and what the future holds. 


Having grown up a fan of Isaac 
Asimov (see reference 1) and having 
watched countless reruns of Lost in 
Space, I always think of a machine 
with human characteristics when the 
word robot is mentioned. The image 
of R2D2 from the movie Star Wars 
must appear in many people’s minds 
when they hear robot; however, 
robots that walk, talk, and exhibit 
other humanlike behavior are still not 
practical. 

Today's industrial robot (the most 
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common kind) is not as glamorous as 
some of us imagine, but it plays an in- 
creasingly important role in manufac- 
turing, (The automobile industry is 
today’s single largest employer of 
robots. Photo 1 shows three robots 
doing spot welding on an assembly 
line.) Present applications include but 
are not limited to spot welding, grind- 
ing, spray painting, machine-tool 
loading, and die casting. Some of the 
points covered in this article are the 
classification of industrial robots and 
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a description of robot subsystems 
such as sensors, end effectors, control 
systems, and power/drive systems. 

Also, I have described some robot 
manufacturers and the systems they 
sell. I have included references and a 
list of robot manufacturers so that if 
you are interested, it will be easier for 
you to obtain details. 

Let me emphasize that the material 
presented here is only a description of 
the existing technology and is not 
meant to provide detailed design 
criteria. I will not be covering the 
sociological merits or shortcomings 
of industrial robots, nor the economic 
justification for the use of robots in a 
manufacturing facility. There are 
strong arguments both for and 
against the use of robots, and to deal 
with this issue fairly would take a 
separate article. As for the eco- 
nomics, I feel each particular applica- 
tion must be looked at in detail, and I 
do not want to take the time to de- 
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Which Spreadsheet lets you: 
Use every cell (never see “out of memory?) 
Consolidate multiple spraageneets 


Split the screen as 


often as you want 


VisiCalc. . 
SuperCalc. . 
CalcStar . . . 


ScratchPad 
features include: 


E Virtual Memory (never see 'outof memory’) 
Every cell on the spreadsheet can be used. 
Don't be misled, other spreadsheets tell you 
how "big" the matrix is, but you can only use 
a very small portion. With ScratchPad's virtual 
memory feature you can use EVERY CELL! 
E Consolidation (not just merging but also 
combining spread-sheets) This makes 
ScratchPad almost three dimensional. 

B Unlimited Screen Splitting 

B lf/ Then 

B Merge 

E Unlimited Title Locking 

Ш Long Strings Supported 

E Help file 

E Variable column width 

Ш Built in financial functions 
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B Built in math functions 
@ Variable formats 
Ш Automatic and selective recalc 
® Interface to Stats-Graph graphic package 
B More 
For virtually all CP/M, CP/M-86, and MS 
DOS compatible systems, including 
the IBM PC. 


Available from fine dealers everywhere, or 
directly from SuperSoft. 


Requires: 44k 
ScratchPad: $295.00 
Manual Only: $ 15.00 


Japanese Distribution: 

ASR Corporation International 
3-23-8, Nishi-Shimbashi, Minato-Ku, 
Tokyo 105, Japan 

Tel. (03) 437-5371 

Telex. 0242-2723 


CP/M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim. CalcStar is a registered trademark 
of Micropro. 


Photo 1: Three Unimation robots welding оп an automobile assembly line. Spot 
welding and arc welding are two areas in which robots are used extensively by the 


automobile industry. 


velop a representative example. If 
these topics interest you, see 
references 2 and 3. 


Definition and Background 

The Robotics Institute of America 
defines a robot as "a reprogram- 
mable, multifunction manipulator 
designed to move material, parts, 
tools, or specialized devices through 
variable programmed motions for the 


performance of a variety of tasks.” 
The key words in this definition are 
reprogrammable and variety. Robots 
can be programmed for a number of 
different functions, whereas 
automated machines are designed ex- 
clusively for a specialized function. 
Therefore, in some applications, 
robots are superior to fixed-task 
automation. Robots can execute a 
series of spot welds during the 


assembly of a particular car model 
and can easily switch welding pat- 
terns as required for other models. 
No retooling is necessary. Аз a matter 
of fact, if a robot is no longer needed 
for welding it can be reprogrammed 
for other functions such as tool 
loading or material handling. 

Unimation Inc. of Danbury, Con- 
necticut, introduced the first in- 
dustrial robots to the U.S. during the 
1960s for use in die casting. Later, 
Unimation became the leading U.S. 
robot manufacturer and, in 1981, had 
$56 million worth of sales and more 
than 5000 robots in operation 
worldwide. А number of other com- 
panies also manufacture or distribute 
industrial robots in the United States, 
among them Cincinnati Milacron of 
Cincinnati, Ohio, and ASEA Inc., a 
Swedish company with offices in 
White Plains, New York. ASEA’s In- 
dustrial Robot Division is one of the 
major participants in the U.S. 
robotics market. This year it has add- 
ed four engineering centers and a new 
manufacturing facility. A number of 
large U.S. firms have also announced 
plans to enter the market, the most 
notable being General Electric and 
IBM. 

At the end of 1981, an estimated 
14,000 robots were in operation in 
Japan, 4400 in Western Europe, and 
4100 in the United States. Even 
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MACRO-80c DISK BASED EDITOR/ASSEMBLER 


This is a powerful macro assembler. screen oriented editor and machine language 
monitor. It features local labels, conditional assembly, printer formatting and cross 
reference listings. Assemble multiple files. Program comes on Radio Shack 
compatible disk with extensive documentation. Price: $99.95 


MICROTEXT COMMUNICATIONS 
Make your computer an intelligent printing terminal with off-line storage! Use 
Microtext for timesharing interactions. printing what is received as it 15 received 
and saving text to cassette. and more! Price: $59.95 


PIBOC PARALLEL PRINTER INTERFACE 


Use a parallel printer with your Color Computer! Serial-Parallel converter plugs into 
the serial port and allows use o! Centronics-compatible printers. You supply the 
printer cable. Price: $69.95 


THE MICRO WORKS COLOR FORTH 
Color Forth is easier to learn than assembly language. executes in less time than 
Basic and is faster to program in than Basic. Rompack comes with 112-page 
manual containing glossary of system-specific words, full standard FIG glossary 
and complete source. A fascinating language designed tor the Color Computer! 
Price: $109.95 


SDS-80C SOFTWARE DEVELOPMENT SYSTEM 
SDS-80C is a Rompack containing a complete editor. assembler and monitor. It 
allows the user to write. assemble and debug assembly tanguage programs with 
no reloading. object patching or other hassles. Supports tull 6809 instruction set. 
Price: $89.95 


80C DISASSEMBLER 


Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM. Documentation includes useful ROM entry points. complete 
memory тар. 1/0 hardware details and more. Casseite requires 16K system. 
Price: $49.95 


GAMES: ‘Star Blaster ж Pac Attack ж Berserk ж Cave Hunter ж Starfire ж Astro Blast ж Starship Chameleon ж 


Adventure: Black Sanctum ж Adventure: Calixto Island ж 


INN RO 


Parts and Services 


Also Available: Machine Language Monitor 
Call or write for more information 


California Residents add 6% Tax 
Master Charge/Visa and 
COD Accepted 


Books _ Memory Upgrade Kits 


МУО ро BOX 1110 DEL MAR, CA92014 714-942-2400 
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Two Great Languages! 
Two Great Compilers! 


Ada 


Required by the Department of Defense 
for all its programming, Ada is a highly 
structured, sophisticated language, well 
suited to both applications and systems 
programming. 


SuperSoft Ada is a native code, fully 
recursive, two pass compiler which gener- 
ates "СОМ" files. While currently a subset, 
SuperSoft Ada supports most features of 
the standard Ada language. 


Required by the Department of Defense 
for Ada copyright protection: “This compiler 
is presently an incomplete implementation 
of the Ada programming language. It is 
intended that this compiler will be further 
developed to enable implementation of the 
complete Ada programming language, and 
then to be submitted to the Ada Joint Pro- 
gram Office for validation." 


Because of the DOD requirement, Ada is 
certain to become a dominant language 
soon. Begin learning and using Ada now 
with SuperSoft Ada. 


(Requires: 48K CP/M) 
Ada Compiler: $300.00 
Manual Only: $ 25.00 


Ada and C are available for virtually all CP/M, 
CP/M 86, and MS DOS compatible systems. 


ES 


SuperSoft “С” is a professional quality 
compiler suitable for any programming task. 
It has been transported for use on the 8080, 
Z80, Z8000, and 8086 families of micro- 
processors. We plan to transport our "C" 
compiler to the 68000 and other new 
environments as they come into use. This 
means you will have an easy transporting task 
as you grow into the next generation of 
microcomputers. 

SuperSoft "C" supports most features of 
Unix version 7 "C: It produces a highly 
optimized code making it possible to avoid 
assembly language coding for most tasks. The 
compiler is a two pass system, with pass one 
producing an intermediate code, and with 
pass two translating and optimizing to produce 
the assembly code of the target computer. 
This makes hand optimization of critical 
sections possible. 

C (Z80, 8080): $250.00 


C (8086): $500.00 
С (28000): $500.00 
Manual Only: $ 15.00 


Japanese Distribution: 

ASR Corporation 

3-23-8, Nishi-Shimbashi, Minato-Ku 
Tokyo 105, Japan 

Tel. (03)-437-5371 

Telex. 0242-2723 


*Ada is a trademark of the Department of Defense 
(Ada Joint Program Office) 
CP/M isa registered trademark of Digital Research 


CARTESIAN COORDINATES 


POLAR COORDINATES 


CYLINDRICAL COORDINATES 


REVOLUTE COORDINATES 


Figure 1: Four different arm geometries used in robotics. In order to move the end of the 
robot arm to any point in space, there must be at least three degrees of freedom. 


though U.S. robot manufacturers feel 
they lead in research, they admit that 
the Japanese lead in the application of 
robotics, for a number of reasons. In 
Japan, the government demonstrates 
an active interest in robotics because 
robots increase productivity and 
enhance the Japanese economy. 
There is also a shortage of labor in 
Japan, so the workers are not as resis- 
tant to robots as American workers. 
In fact, Japanese workers often will- 
ingly accept robots in the workplace. 
U.S. management is usually focused 
more on short-term profit than on 
long-term planning and, therefore, is 
less able to respond appropriately to 
productivity declines. Future projec- 
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tions place total robot sales for the 
United States at over $1 billion in 
1990. 


Robot Fundamentals 

A way of classifying robots is ac- 
cording to their level of technological 
sophistication. The first category in- 
cludes low-technology robots that are 
not servo controlled (i.e., their 
movements are powered directly, 
with no feedback or self-correction), 
have a limited number of program 
steps, and usually demonstrate good 
repeatability. The next category in- 
cludes medium-technology robots 
that utilize servo mechanisms for ac- 
curate position and velocity control. 


These robots contain microprocessors 
or minicomputers as the basic control 
element, and because of the flexibility 
associated with the digital computer, 
you can easily reprogram their se- 
quence of operations. (Today's 
robots, which are featured in this arti- 
cle, fall into this second category.) 
The last level of classification in- 
cludes high-technology robots with 
all the features of medium-technology 
robots but with one important addi- 
tion, external sensors that provide in- 
formation about the external environ- 
ment and considerably enhance per- 
formance. Video cameras, proximity 
sensors, and tactile sensors are ex- 
amples of external sensors that might 
be found on advanced robots. Only a 
few robotic systems in operation 
today incorporate external sensors, 
and these should still be considered 
experimental. 

In order to be useful, a robot must 
have the following attributes: 


ea hand to grip a workpiece 

ean arm to move the hand in three 
planes 

Фа wrist with two or three articula- 
tions 

esufficient power to move limb and 
workpiece around 

e manual controls so that an operator 
can control limb motions 

ө a memory to store a sequence of in- 
structions 

ea means of executing a sequence of 
instructions stored in memory 
eability to function at speeds equal 
to or greater than a person 

e reliability 


The above attributes are provided by 
two major component systems in an 
industrial robot: the power/drive 
components (such as the arm, wrist, 
and end effector) and the control 
system (consisting most often of a 
digital computer and feedback sen- 
sors). 

The primary purpose of the 
power/drive system is to position a 
tool or other end effector anywhere in 
the sphere of influence of the robot. 
In order to accomplish this, a robot 
arm must have at least three articula- 
tions. Figure 1 illustrates the different 
possible arm geometries that are used 
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Photo 2: The Unimate 2000 is а good example of a robot with polar-coordinate 
arm geometry. 


=. 


Photo 3: The ASEA robot model number IRb-60 shown here at the ASEA ap- 
plication laboratory in White Plains, New York, illustrates the revolute-arm 
geometry. 
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Figure 2: Six program-controlled articulations of a typical general-purpose polar- 


coordinate robot. 
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in robotics. Each geometry has its ad- 
vantages and disadvantages depend- 
ing on the particular application. For 
example, the revolute-coordinate 
configuration would be more ap- 
propriate for picking parts out of a 
bin, while a polar-coordinate system 
would be more appropriate for trans- 
ferring parts between metal-cutting 
machines. Photos 2 and 3 show 
robots with polar-coordinate and 
revolute-arm geometries. 

The most general-purpose robot 
will have six degrees of freedom as il- 
lustrated in figure 2. As well as hav- 
ing the ability to move the end of the 
arm to a specific point in space, the 
robot should have three more ar- 
ticulations at the wrist in order to 
orientate the end effector for the job 
at hand. Photo 4 shows a wrist with 
three articulations: swivel, yaw, and 
bend. 

Usually, two methods are used to 
move the elements of a robot. 
Hydraulic drive is used for large 
robots where heavy loads are en- 
countered, and electric drive is used 
in smaller robots where accuracy is 
important. This is not a hard-and-fast 
rule but, in general, is true. Pneu- 
matic drive is sometimes used on 
robots but, because of poor position 
and speed control, is less popular. 

Hydraulics is a popular drive 
method because hydraulic cylinders 
and motors are compact and provide 
high power and force. With proper 
feedback, hydraulic drives can offer 
good position and velocity control. A 
Unimate 4000, shown in photo 5 with 
its cover off, is a good illustration of 
the mechanisms of a hydraulic-driven 
robot. Hydraulic cylinders that pro- 
vide a linear motion are often used in 
robots because they are inexpensive 
and reliable. Photo 6 showing a 
Unimate 4000 undergoing a test with 
a 450-pound weight should give you 
an idea of the lifting capability as well 
as the mechanical complexity of a 
hydraulic robot. 

The electric-drive method for 
robots with less demanding lifting re- 
quirements primarily uses motors 
with gear trains or linear actuators. 
Where position accuracy is essential, 
electric drive is usually the ap- 
propriate and cost-effective choice. 
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Photo 4: Three wrist articulations are usually required to Photo 5: The design and engineering of a hydraulic robot is 
position an end effector. Bend, swivel, and yaw motions not a trivial task, as is demonstrated here. 
are possible with the configuration shown here. 


Photo 6: All Unimation robots are thoroughly tested before Photo 7: The Unimation Puma robot has an all-electric 
they are shipped to a customer. This robot is executing a se- drive and is used where the lifting requirements are minimal 
quence of steps with a 450-pound weight attached in order and accuracy essential. 

to test all motions. 
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Photo 8: The control system of the Puma robot resembles a personal computer 
system, 


The ASEA robot shown in photo 3 
uses an all-electric drive. 

The control system for a robot is 
extremely important апа usually 
quite complicated. The main function 
of the control system is to direct the 
motions of all the robot's elements. It 
must allow for human override as 
well as automatic operation. Another 
function is to allow for a sequence of 
instructions to be entered and then 
executed. 

At present there are two methods 
to program the movements of a 
robot. The first is for a human 
operator to move the robot through 
the appropriate sequence of motions, 
using the manual controls. The con- 
trol system “remembers” this se- 
quence then plays it back at a later 
time. This can be viewed as teaching 
a robot a set of operations and allows 
for very easy programming. 

The second method uses explicit in- 
structions. The motion of the robot is 
controlled by issuing a sequence of 
commands that the robot under- 
stands. One command might be to 
move the end effector to a specific 
point in space, which would require 
that the robot interpret the instruc- 


tion and generate control signals that 
move the limbs in such a way that the 
end effector moves to the correct 
place. 

With a control scheme using ex- 
plicit instructions, you can program 
the velocity and acceleration of each 
movement and choose the path the 
end effector will take. Unimation has 
a commercially available robot 
language called VAL that uses this 
programming method. Currently, 
VAL controls Unimation's small 
electric-driven robot, the Puma, 
which is shown in photo 7. 

The control system for the Puma is 
shown in photo 8. The control system 
is like a small personal computer 
system. Note the keyboard, video 
display, and floppy-disk drive. The 
complexity of the control system and 
power/drive circuits for an elec- 
tromechanical robot is illustrated in 
photo 9, which shows the inside of 
the control console for the ASEA 
model number IRb-6 robot. 

End effectors are one of the major 
reasons robots are so versatile. 
Robots use end effectors for grasping, 
welding, glueing, and spray painting 
just to mention a few tasks. The re- 


applications, 


Photo 9: The complexity of an elec- 
tromechanical control unit is il- 
lustrated by this inside view of an 
ASEA model number IRb-6 control 


console. 


quirements for grippers are numerous 
and can be very specific. For forging 
heavy-duty  grippers 
that can withstand great temperatures 
are needed. Handling flat metal sheets 
requires either vacuum or magnetic 
grippers. For machine-tool loading, 
special grippers that hold a number of 
different tools are necessary. There 
are special grippers that can handle 
glass tubes and plate glass. 

The creative design of different 
grippers allows robots to perform 
many different tasks. Photo 10 shows 
a simple general-purpose gripper used 
on the Unimate 2000 series robot. 
Aside from picking up objects, the 
end effector may be a special-purpose 
tool, such as the welding torch shown 
in photo 11 or the high-speed cutting 
tool shown in photo 12. 

As mentioned earlier, it is desirable 
to have a number of articulations at 
the wrist so that the end effector can 
be positioned correctly. Photo 13 
shows an end effector that has a 
deburring tool as well as a proximity 
sensor and a microswitch, both of 
which are used to sense the position 
of the workpiece. In this example, 
only two wrist articulations are need- 
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Photo 10: General-purpose gripper used by the Unimate 
series 2000 robot. 


Photo 12: A high-speed cutting tool, used to cut plastic and 
fiberglass sheets into different shapes, is shown attached to 


the end of an ASEA robot. 
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Photo 11: The end effector on a robot does not necessarily 
have to be a grasping tool, as illustrated here by this arc- 
welding tool. 


Photo 13: A multifunction end effector with a deburring 
tool, proximity detector, and microswitch, The wrist is 
moved around to place either the deburring tool or sensors 
against the workpiece. 


Photo 14: The Unimation Apprentice 
is an example of a special-purpose 
robot designed to meet the demanding 
requirements of arc welding. 


Photo 15: An ASEA model I Rb-6 is a scaled-down model of the larger A SEA robot. 
It has a lifting capacity of 13 pounds and position accuracy of 0.008 inch. 


Specifications for Seven Industrial Robots 


Unimation 


Apprentice Puma Puma  Unimate 
600 


250 


Number of 
degrees of 
freedom 


Repeatability 0.040 


(inches) 


Load capacity 10 
(pounds) 


Programming 
capacity 
(no. of points) 


Power required 
(kilowatts) 


Cost 
($ x 1000) 


0.002 0.004 


ASEA 


Unimate | IRb-6 IRb-60 


2000B 4000B 
5106 5106 
0.008 0.016 


13 132 


15,000 15,000 


2.0 7.0 


75 95 


Table 1: Representative sample of industrial robots available on the market today. 
Note the range of cost and capacities; this gives designers leeway to produce robotic 
systems for a wide variety of purposes. 


ed for the task. It is possible to move 
the end effector around the workpiece 
to put either the tool or the sensors in 
position by bending the wrist joint 
then exercising a yaw motion. 


Systems and Applications 

Up to this point, I have been 
discussing the components of in- 
dustrial robots. Now I would like to 
talk about systems that are available 


and how they compare to each other. 
Performance measurements used to 
compare robots are position, 
repeatability, number of degrees of 
freedom, power requirements, maxi- 
mum-lifting capacity, number of con- 
trol options, and, of course, cost. 
Table 1, which outlines the specifica- 
tions for seven different robots, 
presents a representative sample of 
what is available on the market. 

Photo 14 shows the Unimation Ap- 
prentice robot, which is relatively 
small and easily movable. It was 
designed for on-site arc welding in 
confined spaces (such as the rib sec- 
tions of a ship hull). ASEA also sells а 
small electric-driven robot (see photo 
15). The conclusion I draw from table 
1 is that a large number of different 
systems are available and a designer 
has a lot of flexibility in choosing a 
system. 

Table 2 gives a breakdown of the 
five major industrial applications for 
robots. The die-casting industry was 
the first to apply industrial robots. A 
robot can load a die-casting machine, 
quench the part, and trim off excess 
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Robot Vendors 


ASEA Inc. 
4 New King St. 
White Plains, NY 10604 
(914) 428-6000 


Automatix Inc. 
217 Middlesex Turnpike 
Burlington, MA 01803 
(617) 273-4340 


Binks Manufacturing Co. 


9201 West Belmont Ave. 


Franklin Park, IL 60131 
(312) 671-3000 


Cincinnati Milacron 
4701 Marburg Ave. 
Cincinnati, OH 45209 
(513) 841-8100 


Gametics Inc. 
15645 Sturgeon 
Roseville, MI 48066 
(313) 778-7220 


General Electric Company 
3198 Chestnut St. 
Philadelphia, PA 19101 
(215) 823-2000 


Industrial Automates Inc. 
6123 West Mitchell St. 
Milwaukee, WI 53214 
(414) 327-5656 


1.5.1. Manufacturing Inc. 


31915 Groesbeck Hwy. 


Fraser, MI 48026 
(313) 294-9500 


Manca Inc. 
Leitz Building 
Rockleigh, ЇЧ] 07647 
(201) 767-1100 


Mobot Corporation 
980 Buenos Ave. 
San Diego, CA 92110 
(714) 275-4300 
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Nordson Corporation 
555 Jackson St. 
Amherst, OH 44001 
(216) 988-9411 


Pickomatic Systems Inc. 
37950 Commerce 
Sterling Heights, MI 48077 
(313) 939-9320 


Planet Corporations 
1820 Sunset Ave. 
Lansing, MI 48917 


Seiko Instruments 
2990 West Lomita Blvd. 
Torrance, CA 90505 
(213) 530-3400 


Sterling-Detroit Co. 
261 East Goldengate 
Detroit, MI 48203 
(313) 366-3500 


Thermwood Corporation 
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(517) 372-5350 


Prab Conveyors Inc. 


Robot Division 
POB 2121 


5944 E. Kilgore Rd. 
Kalamazoo, MI 49003 


(616) 349-8761 


POB 436 
Dale, IN 47523 
(812) 937-4476 


Unimation 
Shelter Rock Lane 
Danbury, CT 06810 
(203) 744-1800 


Rimrock Corporation 
1700 Rimrock Rd. 
Columbus, OH 43219 


(614) 471-5926 


et Lower 
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passed on fo you ina lower price. 


The Micro Link 1200 features onginate and 
answer capability. The Auto Link 1200 includes 
these features plus auto-answer. Both units 
are FCC certified for direct connection to the 
phone lines via a standard RJTIC phone jack 
and include RS232, Self-Test, and a one year 
limited warranty. 


Take advantage of higher technology ot lower 
cost. Call for full product specifications and 
today. 


Micro Link 1200 $449" Auto Link 1200 $549" 


"Suggested hst price. quantity one 
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MASTER™ for 
purely selfish motives. Basi- 
cally, we wanted to make our 
job easier and faster. 

After many man-years 
of effort, our systems re- 
searchers—collaborating with 
our application developers— 
created a Screen Management 
System with unprecedented 
data entry and display capabil- 
ities, 

Our application people 
were understandably posses- 
sive about SCREEN MASTER. 
But it worked so incredibly 
well we couldn't justify keep- 
ing it to ourselves. So we 
decided to make it available 
to programmers everywhere. 

SCREEN MASTER 
interfaces with all the popular 
programming languages 
(PL/1, PASCAL, C, FORTRAN). 
It also inter- 
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Screen Mana 


to be independent of terminal 
type. You dont need to re- 
compile just to use a different 
terminal. 

For more information, 
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your local ISE office. 


Developed by: 
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the world's leading software 
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of the worlds leading software 
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application developer 
can at last end the productivity bottle- 
neck caused by other screen handling 
approaches. 

SCREEN MASTER allows one-time 
definition of frames which may be used 
in any number of window definitions. 
Once defined, a window may be used in 
any number of screens. And once a 
screens defined, it may be used in any 
number of programs. 

SCREEN MASTER provides 
dictionary-driven control over color, 
intensity, blinking, prompting, editing, 
validating, positioning of screen ele- 
ments, etc, During data entry, SCREEN 


тм 
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ISE-USA 
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ISE-International 
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West Lafayette, Indiana 47906 
(317) 463-4561 


SCREEN MASTER and MDBS Ill are trademarks of MDBS, inc. 
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For more information, contact: 
ISE-(ISA—inthe United States and Canada 


MASTER automatically performs 
a vast range of integrity checking and 
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data PA f h ISE-PACTEL—in the United Kingdom and Ireland 
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can be displayed with a single key stroke 
at any time during screen processing. 
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Visit us at Booth No. 3260 COMDEX show in Las Vegas 


Photo 16: The Apprentice robot in action, 
welding a steel structure. 


material. Robots are especially suited 
for die casting because of the harsh 
environment that exists in a foundry. 

Welding is another area where 
robots have been used extensively. 
Photo 16 shows a Unimation Appren- 
tice arc welding. Good arc welding 
requires close control of the welding 
gun along the weld path. It is essential 
that both position and speed are con- 
trolled to obtain a uniform weld with 
no unnecessary metal buildup or 
blowholes. Robots provide the posi- 
tion and speed accuracy needed in arc 
welding as well as in spray painting. 
For spray painting, it is important 
that the robot be able to follow a 


uses will become larger. 


predefined path in order to obtain a 
uniform coat of paint. For details of 
robot applications, see references 4 
and 5. 


The Future 

All of the examples here are of 
robots that can follow only a specific 
set of instructions. They are not 
capable of receiving information 
about their surroundings and adapt- 
ing to changing conditions. In the 
next five years, advances will be 
made in the areas of sensor tech- 
nology and the application of intelli- 
gence to robotic systems, giving a 
robot the capability to respond to a 
variety of environmental situations. 
Specifically, advances in vision and 
artificial intelligence will allow robots 
to become more adaptable. 

At General Motors Research Lab- 
oratories, work is being done on a 
vision-based robot system that can 
recognize and pick up different- 
shaped objects moving on a conveyor 
belt. Advances in sensor technology 
will make proximity and tactile sen- 
sors commonplace on robots. 
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Spot Tool Spray Assembly 
Welding Loading Foundry Painting Line Other 
35% 20% 15% 15% 10% 5% 


Table 2: The five major modern applications for robots. As the science progresses, 
robots will be used for a variety of industrial purposes, so the percentage of “other” 


Another issue that must be dealt 
with in the near future is the 
standardization of robotic sub- 
systems. Standardization should not 
limit new and innovative design but 
should allow for a common means of 
interfacing robots to computer-aided 
design/computer-aided manufactur- 
ing systems. We will certainly see ad- 
vances in robot-control languages, 
such as VAL, in the near future. 8 
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$$ READ THIS IF YOU WANT TO SAVE MONEY $$ 
ALL HARDWARE AND SOFTWARE FROM 10%-35% OFF! 


APPLE BUSINESS SOFTWARE 
Visicalc $189 
Versaform $299 
Supercalc $210 
DB Master $185 
DB Master Util, Pak 1&2 $ 79 
Format I! $275 
Pro Easywriter Combo 
Accounting Plus H Call 
INVOICE PLUS for 
FMS-80, 81, 82 Best 
dBASE II Prices 
VISICORP Software 

ж THE LAST ONEx 

The program that writes 
programs! WEHAVEIT! Call 
Last One Manual $ 25 
APPLE PERIPHERALS 
Thunderclock $125 
Mountain Computer Prod. Call 
Videx Products 

Microsoft Products 


Corvus Products Prices 


x INTRO SPECIAL x 
BASIS 108 Computer 

wichoice of drives Call 
Any 4 APPLE Games $100 
80 Col. Visicalc PreBoot Са! 
x NEW PRODUCT LINES x 
IBM Software and 

Peripherals 
Atari Software Call 
TRS-80 Software for 
NEC PC8001A Best 
ALTOS Computers Prices 
ATARI 400 & 800 
x SPECIAL ж MICROSOFT 
PREMIUM SYSTEM, incl. 
Microsoft Z-80 Card 
Microsoft 16K Card 
Videx 80 Column Card 
Videx Soft-Switch 
CP/M User's Guide 
x DISKETTE SPECIALS x 
Maxell MD-1 (Box of 10) 
Maxell 8" (Box of 10) 
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COMMUNICATIONS 
Hayes Micromodem |! 
Hayes Smart Modem 
Hayes Chronograph $225 
Novation Apple Cat Il $335 
Micro Courier $210 
ProZ-Term Call 
PRINTERS & INTERFACES 
NEC Spinwriter7700/3500 Call 
Okidata Microline 83A $745 


$275 
$235 


Minimum order $100, Cashiers checks ana money 
orders accepted. Add 3% far VISA or MC. Add 3% 
lar shipping/insurance/handling, UPS. Na COD 
Prices subject In change. Callia verify. Order hours 
8-Б POT, Mon-Fri. Personal checks allow 20 days 
1a clear. All produchs wilh tuli manufacturer's war- 
ranty, Jactoryseatad, Cali. residents add 6% sales 
tax 


Apple is a registered trademark ol Apple Compular, 
Inc. All brand names are registered trademarks. 


Anadex Products 

CCS Interface Cards Call 
Qume and Diablo for 
EPSON wiGraftrax Plus { Best 
Micro Buffer Il Prices 
Grappler 

MICRO PRO 

Wordstar 

Supersort 

Mail Merger 

Data Star 

Spell Star 

Cale Star 

CP/M 8" Versions 


= COMMUNI -E 


INC. 


COMPUTER SYSTEMS 

Xerox 820 Computer Call 
Xerox Peripherals Call 
MONITORS 

NEC Hi-Res 12” Green 
NEC RGB 12” Color 
Sanyo Monitors 
Amdek Monitors 
MISCELLANEOUS 
Micro Sci Drives 
16-Bit Apple Card 

TG Joysticks/Paddles 
ABT Keypads 

System Saver Fan 


$129 


тм 
1400 GRANT AVE. / NOVATO, CALIFORNIA 94947 


IMMEDIATE DELIVERY 
PHONE ORDERS CALL COLLECT 


415-892-7139 or 415-897-1414 


Circle 76 on inquiry card. 
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The best software for 


the IBM Personal Computer. 
Could it be yours? 


Attention, all programmers. Heres a We select programs that will make the 
chance to reach the top. IBM Personal Computer an even more useful tool 

If you've written software that's completed for modern times. 
and runs on the IBM Personal Computer, we an ee 

! | TS | IBM PERSONAL COMPUTER SPECIFICATIONS | 
could be interested in publishing it. Е 
. к ser Memory Display Screen Permanent Memory 
(We also could be interested if it runs | 16K-512K bytes* High-resolution* (ROM) 40K bytes * 


Microprocessor 80 characters x 25 lines Color/Graphi 
on another computer. If we select your software, | 16-bit, 8088" (weed eee oe 


, : Green phosphor screen * ;* | 
But be advised. | diskette drives,544", DOS, UCSD-p System, symbols in ROM* | 

| 160K bytes or 320K CP/M-86t Graphics mode: 
Our expectations are great. | bytes per diskette io 4-color resolution: | 

. Keyboard 1 320h x 200v 
Because the software we publish must be | as keys 6f. cord BASIC, Pascal, FORTRAN, Black & white resolution: | 

' ate сек ssembler, 640h х 200v * 
good enough to comp lement IBM Personal | demum : COBOL Simultaneous graphics & | 
Computer hardware. In fact, the more you take | Denon et, Printer о een 
advanta ge of all our hardware capabilities (see | Tactile feedback” 80 characters/second RS-232-C interface | 

Ў R А Diagnostics 12 character styles, upto Asynchronous (start/stop) 

the box at ri ght), the more interested in your | Power-on self testing 132 characters/line* protocol | 
Parity checking” 9x9 character matrix* Up to 9600 bits per second | 


software we become. 


! . . | __ ' ADVANCED FEATURES FOR PERSONAL COMPUTERS _| 
Think about incorporating color graphics ME mica AE о ——— —— ج‎ 


into your program, for example. So, if you think your software is the best, 
Use sound. Consider che power of our consider submitting it. If it’s accepted, well take 
keyboard and remember to utilize the ten care of the publishing, the marketing and the 
programmable function keys. distribution. All you have to do is reap the 
In all cases, we're interested in "friendly" benefits of our new royalty terms. And you're free 
software — with emphasis on quality and wide to market your program elsewhere at any time 
appeal. Programs with the greatest chance even if you license it to us. 
of being published must be easy to use, offer We're offering the ladder. Think about 
a better way to accomplish a task and provide taking the first step. 
something special to the user. For information on how to submit your 
What kinds of programs? All kinds. program, write: IBM Personal Computer, 


External Submissions, 
Dept. 765 PC, Armonk, 
New York 10504. 


Education. Entertainment. Personal 
finance. Data management. Self improvement. Wf. 
Games. Communications. And yes, business. 


Hind] 


The IBM Personal Computer 
A tool for modern times 


For an authorized IBM Personal Computer dealer near you (or information from JBM about quantity purchases) call 800-447-4700. In Illinois, 800-322-4400. In Alaska or Hawaii, 800-447-0890. 
tUCSB p-System is а trademark of the Regents of the University of California. CP/ M-86 is a trademark of Digital Research, Inc. 
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Marketplace 


If you've always suspected that you 
have the kind of entrepreneurial 
talent that could have launched the 
Pet Rock, this may be the game for 
you. Called Marketplace, it gives you 
the opportunity to test your 
managerial expertise in a simulated 
business environment. 

Marketplace is different in that it is 
a telecomputing game. I wrote the 
program for two TRS-80 Model IIIs 
with 48K bytes of RAM (random- 
access read/write memory), each 
with RS-232C interface boards, 
modems, and disk BASIC. Two 
players can play over the phone or 
hardwire two Model IIIs together via 
RS-232C ports. 

Because most of the game is written 
in BASIC, you can rewrite the pro- 
gram to run on one computer only, in 
which case the players can take turns 
at the keyboard. I find, however, that 
playing the game over the phone adds 
an interesting dimension. 
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Robert Dickinson 
POB 3004 
Thousand Oaks, CA 91362 


Game Description 

In Marketplace you assume your 
place as general manager (GM) of a 
company. Your company is one of 
two that produce a high-technology 
product. Naturally, the firms com- 
pete directly with each other for the 
same market. Your success as a 
manager is measured by the amount 
of cash your company has on hand 
(retained earnings) at the end of a 
given time period, Years and quarters 
of years are the standard units of 
time. If the competition’s retained 
earnings are greater at the end of a 
given period, you will be ousted by 
the shareholders. (Cruel, but true; 
remember, we promised realism. ) 

Several conditions are given. The 
demand for your product is quite 
seasonal, but the seasonally adjusted 
demand seems to be increasing stead- 
ily. The buyers in your market are 
very sophisticated; they base their 
decisions to buy or not to buy the 


product on the level of technology it 
provides as well as its purchase price. 
Product technology (determined by 
the program) divided by the price 
equals the cost/benefit ratio (CBR) of 
the product. If your CBR is better 
than your competitor’s, you will sell 
more of your product. The public, 
which responds emotionally to your 
company's reputation in the 
marketplace, will buy or pass b y your 
product in accordance with that 
reputation. The market share for each 
company is determined by the tech- 
nological sophistication of the pro- 
duct, its selling price, and the com- 
petitor's reputation. (The exact inter- 
relationship is given later.) 

Your company has a very good—in 
fact, infallible—market research 
staff. Each quarter the staff provides 
the following data on your competi- 
tion: product technology, market 
reputation, demand, units sold, unit 
price, and retained earnings. But 


while the members of your market 
research staff are skilled at reporting 
what happened last quarter, they are 
completely incompetent at predicting 
what may happen next quarter. To 
spare themselves such humiliation, 
they have categorically refused to try 
to predict the future. 

In addition to a market research 
staff, your company boasts a product 
technology research and development 
(R&D) staff, a manufacturing 
technology R&D staff, and an adver- 
tising department. The product 
technology R&D group, which is 
responsible for improving the pro- 
duct, does its job reasonably well. 
Still, R&D is at best a risky enter- 
prise; spending money on it does not 
always yield results. In fact, the ef- 
forts of this group seem to result in in- 
creased technology only 25 percent of 
the time. 

Success is a mixed blessing because 
improved product technology brings 
with it the company’s inevitable (and 
expensive) expansion. Of course, it 
costs money to upgrade the manufac- 
turing facility. And any inventory on 
hand becomes practically worthless 
when the new product goes into pro- 
duction (the inventory is generally 
sold for surplus at 10 percent of its 
former market value). Finally, it costs 
more to make the new and improved 
product. But (lest you forget) this is a 
cutthroat business, and your com- 
pany must remain competitive. 

The manufacturing technology 
R&D group explores new production 
techniques and processes in an at- 
tempt to control production costs, 
which increase every quarter due to 
inflation. As competent as the prod- 
uct R&D group, the manufacturing 
group yields results about 25 percent 
of the time. When a new process is 
developed and then implemented, 
manufacturing costs drop. Still, to 
upgrade the manufacturing facility 
costs money. The product, however, 
remains the same, so there are no 
adverse effects on the inventory. 

The advertising group spends its 


budget trying to convince potential 
buyers that your company is great 
and your product is worth buying. 
They are moderately successful, 
again yielding results about 25 per- 
cent of the time. Advertising expen- 
ditures do not affect any other 
revenues, but they do deplete your re- 
tained earnings. 

As general manager you are re- 
quired to perform several duties at 
the beginning of each quarter. You set 
the production lot size; determine the 
budgets for the product technology 
R&D, manufacturing R&D, and ad- 
vertising departments; and fix the 


Marketplace consists of 
three programs: two In 
BASIC and one In 
machine language. 


selling price for the product. The sell- 
ing price must take into account the 
variable production costs per unit 
and the fixed costs associated with 
doing business; of course, both in- 
crease constantly as a result of infla- 
tion. In addition, if the product R&D 
or the manufacturing R&D groups 
have improved their respective tech- 
nologies, you as general manager 
must decide whether you should up- 
grade your facility to take advantage 
of these new technologies. 


Game Quantification 

Now let's fill in the areas where 
numeric values are required by look- 
ing at Marketplace's output displays 
and input prompts. The first value to 
be quantified is the degree of difficul- 
ty of the game. The Task Manager 
program will prompt for this value 
immediately after the communica- 
tions link is established. A level of 
difficulty of 4 evens up differences in 
skill levels between the players. An 8 
turns minor differences into for- 
midable advantages for a more ex- 
perienced player. A 7 makes for a 
good "hardball" game. 

Table 1 shows a quarterly report 


display from the Marketplace pro- 
gram. Each column contains two 
rows of numbers. The lower row of 


values is your competition's 
parameters and is therefore in- 
complete. 


The first value shown under the 
PROD TECH heading is the current 
technology of the product you are 
marketing. It begins at 1.0 and 
typically increases to about 1.6 after a 
simulated 10 years of play. The sec- 
ond value shown is the technology 
available, which increases when you 
spend money in $100,000 increments 
on product R&D. (There is a proba- 
bility of 0.25 that any $100,000 incre- 
ment will increase the available 
technology by 0.1.) The value shown 
on the second row under PROD 
TECH is the competition's current 
product technology. You do not 
know the competition’s available 
technology. 

The values shown under the MFG 
TECH heading are the current and 
available manufacturing technol- 
ogies, respectively. As with PROD 
TECH, this value starts at 1.0 and 
will increase to about 1.6 after 10 
years of play (simulated years, that 
is The available technology in- 
creases when you spend money in 
$100,000 increments on manufactur- 
ing R&D. (Again, there is a probabili- 
ty of 0.25 that any $100,000 incre- 
ment will increase the available tech- 
nology by 0.1.) You are not aware of 
the competition's manufacturing 
technology. 

MKT is the value of your reputa- 
tion in the marketplace. It starts at 
0.5 and will increase to a maximum of 
1.0. This value increases when you 
spend money in $100,000 increments 
on advertising. (For every $100,000 
increment you spend, there is a 0.25 
probability that your market reputa- 
tion will increase by 0.05.) The sec- 
ond row of the display is the competi- 
tion's market reputation. 

DEMAND displays your and the 
competition's demand for the pro- 
duct. SOLD contains information 
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RESULTS FOR YEAR: 1 
PROD TECH MFG TECH MKT 
1.0 1.0 1.0 1,0 0.50 
1.0 0.50 


INVENTORY RET EARN 
0 1500.0 0.0 


QUARTER: 1 
DEMAND 
100 

100 


PROD R&D 


MARKETPLACE VER 1.1(M) 


PRICE 
3000 
3000 


COST 
2500 


SOLD 
100 
100 


ADVERT FIXED COST 
0.0 65.0 


MFG R&D 
0.0 


Table 1: A Marketplace quarterly report. The values in the first row beneath the 
headings are the parameters for your company. The second row contains your com- 
petitor's parameters. The dual values under PROD TECH and MFG TECH are, 
respectively, the current technology used and the technology available. MKT is the 
market reputation. COST and PRICE are in dollars per unit. RET EARN, PROD 
R&D, MFG R&D, ADVERT, and FIXED COST are all in thousands of dollars. 


about the number of units you and 
the competition were actually able to 
sell. Marketplace is set up so that you 
will sell everything you can—that in- 
cludes units manufactured during the 
quarter as well as units in inventory. 
If you overproduce, the surplus goes 
into inventory. The only way you 
can affect the DEMAND is via the 
product technology and  market- 
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reputation factors. Units SOLD are 
all units available plus production. 
COST, the last quarter's variable 
manufacturing cost per unit, is ex- 
pressed in dollars and adjusted for in- 
flation every quarter. It may be 
decreased by 10 percent for every 0.1 
increase in the manufacturing tech- 
nology you use. COST is increased 
by 5 percent for every 0.1 increase in 


Circle 333 on inquiry card. 


the product technology used. The 
competition's manufacturing cost is 
not available to you. 

PRICE, the selling price of your 
and the competition's product in the 
marketplace last quarter, is expressed 
in dollars. It is input via a Market- 
place prompt every quarter and is 
unaffected by any other parameters. 
If you bring a new product technol- 
ogy on line, any units in the inven- 
tory are sold for 10 percent of that 
price. 

INVENTORY is the number of 
units you had on hand at the end of 
the last quarter. This value is affected 
by production, sales, and product- 
technology upgrades. 

RET EARN, your company's re- 
tained earnings balance, is expressed 
in thousands of dollars (i.e., $100,000 
is displayed as 100.0). This value is 
the net result of all activity within the 
company; it is a cumulative amount. 

The next three headings—PROD 
R&D, MFG R&D, and ADVERT— 
are the amounts expended last 
quarter for these functions (also in 
thousands of dollars). You are, of 
course, not privy to the competition's 
budgets. 

FIXED COST, the cost of operating 
the company whether or not any 
units are manufactured, is not within 
your control, You and your com- 
petitor have the same fixed costs, 
which increase as a result of inflation 
each quarter. 

Listing 1 shows Marketplace 
prompts. Marketplace first checks to 
make sure there is sufficient cash on 
hand to meet the fixed costs, then 
deducts these costs from your re- 
tained earnings. There are no 
prompts for this process. If you have 
improved the product technology 
available through R&D, Marketplace 
prompts for the amount you want to 
upgrade. (Don’t forget that changes 
to the product require that you invest 
retained earnings to upgrade the 
manufacturing facility.) Similarly, if 
you have improved the available 
manufacturing technology, you will 
be prompted for the amount you 
want to upgrade, which again re- 
quires an investment of capital to im- 
prove the manufacturing line. A zero 


4 


A GALAXY of features makes the ‚муу a 


remarkable. computer. As you explore the 
LNWSO, you will find the most complete, 
powerful, ready to run, feature-packed per- 
sonal and busirfliss computer ever made into : 
one compact solid unit. у 


LITY CONSTRUCTION - Instrumenta- 
“quality. éohstructione sets -LNW80 com- 
‘puters, apart fron all the rest. Integrated into 
sleek solid steel case of the LNW80 is a 
Ei Y4-key expanded keyboard that 
cludes а twelve key numeric keypad. 


xc wi: , 966 RESOLUTION GRAPHICS & COLOR - 


- TIT Wi M. 


The átunning 480 X 192 resolution gives you 


"e total.display control - in color or black and 


white, The choice of display formats is yours; 
80, 64, 40 and 32 columns by 24 or 16 lines in - 
any combination of eight colors. 


PERFORMANCE - Lift-off witha 4MHz Z80A 


U for twice the performance, The LNW80 
pertorms all computers in its class. 


MODEL | COMPATIBILITY - oi^ A 


fully hardware and sbftware compatible wi 
the Model |. Select from a universeot hardware 
accessories and software = from VisiCalc* to 


space games, your LNW80 will launch you |... 


into a new world of computing. 
А °, э} 


FULLY LOARED - A full payload inelides án - 
single and double density disk 


on-board 
controller for 5 WW" :nd 8" sifgle or double 
sided disk айуез. RS232C communications 
port, cassette and parallel printer interfaces 
are standard features and ready to go. All 
memory is fully installed - 48K RAM, 16K 
graphics RAM and 12K ROM complete with 
Microsoft BASIC. 
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“Que г down to earth, price won't send you into 
orbit wf ПА 


INW теш 


«2620 WAL NU T Yustin, CA. 690 


Monitor and OfsK'drives netticluded ' 
TM Personal Software. Inc” 
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Cost for Cost for : 
Point Range Product Upgrade Manufacturing Upgrade 
P<= 0.2 $300,000 $250,000 
0.2 < P< = 0.5 $800,000 $800,000 
P> 0.5 $1,500,000 $1,000,000 


Table 2: Costs required to upgrade the product and manufacturing technologies. 
When the product technology is upgraded, any inventory on hand is sold for 10 per- 


cent of the last quarter's market price. 


Listing 1: Marketplace prompt sequence. All entries are checked for gross errors and 
displayed for the players’ approval. If a player rejects any of the values, the program 
loops back and starts the input prompt sequence again. 


INPUT VALUES FOR QUARTER 4 
PRODUCT TECHNOLOGY POINTS AVAILABLE .2 


POINTS TO UPGRADE? 


INVENTORY SOLD FOR 10% OF MARKET VALUE 


MANUFACTURING POINTS AVAILABLE .2 


POINTS TO UPGRADE? 
NEW MFG COST: 2363 


MAXIMUM LOT SIZE 375 


LOT SIZE? 200 


RETAINED EARNINGS: 412.5 


PRODUCT R&D BUDGET (IN $000)? 
MANUFACTURING R&D BUDGET (IN $000)? 
ADVERTISING BUDGET (IN $000)? 


SELLING PRICE? 3500 


100 
100 
100 


MSG TO OPPONENT? SAMPLE MESSAGE 


PARAMETERS FOR THIS QUARTER 


LOT SIZE: 

PRODUCT R&D BUDGET: 
MFG R&D BUDGET: 
ADVERTISING BUDGET: 
SELLING PRICE: 

MSG: SAMPLE MESSAGE 
VALUES OK (Y/N)? Y 


response to either prompt, which is 
acceptable, results in no upgrade. 
(Table 2 shows the cost schedule for 
both product and manufacturing 
technology upgrading.) The max- 
imum lot size, based on remaining 
funds, is then computed and 
displayed as an aidfor your decision- 
making. Next, Marketplace prompts 
you for LOT SIZE. You may 
manufacture no units or up to the 
maximum lot size at any time. RE- 
TAINED EARNINGS is then dis- 
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200 
100.0 
100.0 
100.0 
3500 


played so that you will know how 
much money you have left to fund 
the product, manufacturing, and 
advertising budgets for this quarter. 
Zero is an acceptable value for any of 
these items. Marketplace will prompt 
for the product R&D budget in 
thousands of dollars. 

Remember: the program will only 
accept amounts in $100,000 incre- 
ments. You may input a 1 ($1000) and 
Marketplace will spend it, but 
nothing else will happen. Similarly, if 


you enter 101 ($101,000), the extra 
$1000 will have no effect. Market- 
place will prompt for the manufactur- 
ing R&D and advertising budgets and 
spend the money according to the 
same algorithm as for product 
technology. SELLING PRICE is next. 
This is the price per unit, or value of 
your product in the marketplace, and 
it is expressed in dollars (not 
thousands). Marketplace places one 
restriction on this value: it can't be 
zero (if you get a "divide by zero" er- 
ror, the program dies). Otherwise, 
sell your product for the price you 
want. (Hint: don't forget that the cost 
displayed under COST in the quarter- 
ly report. is only the variable cost; 
your price should be marked up 
enough to cover the FIXED COST as 
well) The last prompt is for a 
message to your competition. If you 
have nothing to say, just hit ENTER. 
After you have quantified these 
values, Marketplace will feed back 
your inputs for you to check. If all 
values are acceptable, input a Y and 
wait for the next cycle of the game. 


Game Play 

Marketplace consists of three pro- 
grams: two in BASIC and one in 
machine language. Both BASIC pro- 
grams provide identical interfaces to 
the player, although they function 
rather differently. One program is the 
overall Task Manager. The other pro- 
gram, the Slave, is primarily a book- 
keeper and interface to the other 
player. The communications equip- 
ment and technique used determine 
which player runs which BASIC pro- 
gram. If the players communicate via 
modem, the player with the modem 
operating in answer mode should run 
the Task Manager program. Both 
modems must be operated in the full- 
duplex mode. If both players have 
modems with answer-mode capabili- 
ty, you can arbitrarily decide which 
computer will originate data. If you 
plan on hardwiring the Model Ш5 
(RS-232C to RS-232C), you may also 
make an arbitrary decision. The 
player who runs the Task Manager 
loads and starts the program (listing 2 
is a copy of the screen display for the 
entire dialogue). 


How to chart your company’s fortune 
without spending one 


It's a fact. A single chart or graph can tell you instantly what it You can also save and modify your graphics through 
takes hours to interpret from printouts or other raw data. Strobe's menu-driven programs. А broad selection of 
Now, with the Strobe 100 Graphics Plotter and Software software— including a VisiCalc*-compatible program— 
package, you can create superb hardcopy graphics directly is now available. 
from your computer. And you can do it for a fraction ofthe cost When the Strobe Graphics System is interfaced to your 
of most other systems. computer, an 8-1/2 x 11 inch sheet of paper can speak any- 
The Strobe System transforms complex data into one's language—visually Visit your local dealer and learn 


how to start charting your for- 
tunes today Because a perspective 
on the present can also be your 
window on the future. 


dynamic, colorful visuals with a 
few simple commands from your 
computer. Charts and transparen- 
cies that once took hours to pro- 
duce are plotted within minutes. 
Information can be presented as 
bar charts, pie charts, curves or 
isometrics in a variety of colors. 
And with a resolution of 500 
points per inch, the Strobe 100 
matches or surpasses the quality 
of plotters costing thousands of 
dollars more. 


Гед FEF HATA 


Strobe Inc. 

897-5A Independence Avenue 
Mountain View, CA 94043 
Telephone 415/969-5130 


The Strobe Graphics System «aoon nau car 


Seeing i IS believi ng *VisiCalc is a trademark of VisiCorp. 


Big sale 


on Ks! 
16K...$149.95 


32K...$199.95 
48K...$249.95 
ИТ. 99 


ТИТ 
ск RES jt 


ҮТҮ 


New w JAWS- IB 

The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our сові saving with you. But don’t be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 


ONE CHIP DOES IT ALL 
aws-[B is the Rolls- 

a. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
.. delay lines... massive heat sinks... unreliable 
trick circuits. JAWS-IB solves all these problems. 


LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh... fast performance . . . low power 
consumption ... latched data outputs ... 200 NS 
4116 RAM's ... on-board crystal ... RAM Jumper 
selectable on BK boundaries . . . fully socketed . . . 
solder mask on both sides of board. . . phantom line 
. . designed for 8080, 8085, and ZBO bus signals... 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 


of all the $100 dynamic 


10-DAY MONEY-BACK TRIAL: Try a fully wired 
and tested board for 10 days — then eilher keep 
il, return H for kit,or simply return itin working 
comillion. 


" Continental U.S.A. Credit Card Bugis Outside Connecticut: Е 
"ТО ORDER CALL TOLL FREE 800-243-7428 s 
e From Connecticut Or For Assistance: D 
a (203) 354-9375 Y 
: Please send the items checked below: Е 
sJAWS-IB kit: a 
ET T EE AEE E, $149.95* ! 
ЗЕКЕ erp ETE $199.95* a 
PABK visu ebiERESQ EE DAS EY ER $249.95" o 
a BAK A casa енн онуда аа ee $299.95" 2 
s JAWS- IB Fully Assembled, wired & Tested: a 
AGRE ics bias ИНЬ ЬЕ: $179.95" а 
BISON pee у ыгыз Каха Sba 1 $239,95* " 
#САВК.............»»»+ жааан е ка ж $299.95* а 
al] БАК o baccdoka quce a ка cw rd $359.95" в 


Чи EXPANSION KIT, 16K RAM Module, to expands 
P JAWS-IB in 16K blocks up to 64K. $59.95 " 
п All prices plus $2 pæinge and insurance ($4.00 Canada). в 
- Connecticut residents udd sales tox. 

"Total enclosed: $ 
aL] Personal Check О Money Order or Cashier's Check 
20 VISA C Master Card (Bank No ) 


E 
= Acct. No. 


Exp. Date 
aSignature 
e Print 
s Name 
a 
ч Address 
a Cily 
a a State Zi 


fS NETRONICS R&D Ltd. 


333 Litchfield Road, New Milford, CT 06776u 
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Listing 2: Initial input required to load and run the Task Manager program. Note that 
the memory size is set to 65000 to save space for the assembly-language communica- 
tions routines. If you are using a “smart modem” you must set it before running this 


program. 


TRSDOS Ready 
BASIC 

How Many Files? 
Memory Size? 65000 


TRS-80 Model III Disk BASIC Rev 1.3 
(c)(p) 1980 by Tandy Corp. All Rights Reserved. 


Created 5-Jul-80 
37,671 Free Bytes 
READY 

>RUN “MARKETTM/BAS 


3 Files 


NEED TERMINAL EMULATOR FOR COMMUNICATIONS LINK? 
(CURSOR WILL DISAPPEAR, ‘BREAK’ RETURNS HERE)?N 
TRYING FOR COMMUNICATIONS LINK 

TRYING FOR COMMUNICATIONS LINK 


Listing 3: Initial input required to load and run the Slave program. As with the Task 


Manager program, memory size must be set to 65000. Again, you must set a smart 


modem before running this program. 


TRSDOS Ready 
BASIC 

How Many Files? 
Memory Size? 65000 


TRS-80 Model III Disk BASIC Rev 1.3 
(с)(р) 1980 by Tandy Corp. All Rights Reserved. 


Created 5-Jul-80 

37,67] Free Bytes 3 Files 
READY 

» RUN "MARKETSL/BAS 


NEED TERMINAL EMULATOR FOR COMMUNICATIONS LINK? 
(CURSOR WILL DISAPPEAR, ‘BREAK’ RETURNS HERE)?N 


WAITING FOR COMM 


Both programs have simple ter- 
minal emulators built in. You'll need 
the emulator only if you need to com- 
municate with the modem or com- 
munications equipment. I have a 
Hayes Smartmodem and must set its 
characteristics to initiate the com- 
munications. If your modem has only 
switches (e.g., Radio Shack’s Modem 
I), then bypass the terminal emulator. 
The Task Manager program will out- 
put a test character. The other player 
now starts the Slave program and 
originates the modem communica- 
tions (listing 3 is a copy of the entire 
dialogue). The Task Manager's 
modem answers, the computers link 
up, and play begins. 

The game will end only under two 


conditions: if one or both players run 
out of money (i.e., you don’t have 
sufficient retained earnings to cover 
your fixed costs) or if the players 
reach a predetermined point in time 
or dollar amount and quit. The win- 
ner is, of course, the player with the 
largest retained earnings. In the first 
instance, the Marketplace programs 
invoke the terminal emulator func- 
tion in each machine; the players can 
then "chat" via the modems. In the 
second instance, Marketplace cannot 
detect an end condition and continues 
indefinitely. 


Communications 
The interaction of the two com- 
puters in Marketplace depends heavi- 
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64K STATIC RAM BOARD 


Does your current 64K board have these features? 


FEATURES $425 


Conforms to IEEE 696 standard. 

8 or 16 bit data transfers. 

24 bit addressing. 

Bank select in 32K-32K or 48-16K. 

Banks selectable/deselectable on DMA. 
Responds to phantom pin 67 or 16. 

2Kx8 static rams with 2716 pin out. 

Power consumption is typically 600 ma. 

Banks on or off on power up. 

Banks addressable to any of 256 possible ports. 
8MHz with 150ns parts standard faster speeds available on request. 
Available partially loaded as a 32K board. 

Multiple bank residence. 

Phantoms read only, or read and write. 

Generates onboard M-WRITE, or uses bus M-WRITE. 

Two seperate banks, independently addressable on 16K boundaries. 
Banks may be overlapped. 


Omniram 64 United States & Canada Prices Only 


150ns. Hitachi Rams 
100ns. Toshiba Rams 
Board Without Ram 


? 
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INTELLIGENT VIDEO 1/О 
FOR S-100 BUS 


The VIO-X Video |/O Interface for the S-100 bus provides features 
equal to most intelligent terminals both efficiently and economically. 
It allows the use of standard keyboards and CRT monitors in 
conjunction with existing hardware and software. It will operate with 
no additional overhead in S-100 systems regardiess of processor or 
system speed. 


HIGH SPEED OPERATION 

PORT MAPPED IEEE S-100 INTERFACE 
FORWARD/REVERSE SCROLL or 
PROTECTED SCREEN FIELDS 
CONVERSATIONAL or BLOCK MODE (opt) 
INTERRUPT OPERATION 

CUSTOM CHARACTER SET 
CONTROL CHARACTERS 

ESCAPE CHARACTER COMMANDS 
INTELLIGENT TERMINAL EMULATION 
p MIE SCREEN MEMORY 


VIO-X1 -80X 255X7A&T 


Conversational Mode 
VIO-X2 -80X 257X7A&T 
PUE ту 
Distributed by: 


Conversational & Block Modes 
WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE * SAN JOSE. CA 95112 © (408) 295-7171 
For European enquiries and sales contact: Fulcrum (Europe) England. Phone 0621-828-763 


Circle 417 on inquiry card. 


Circle 64 on inquiry card. 


INVESTMENT ANALYSIS 
FROM CENTENNIAL 


CENTENNIAL SOFTWARE / 410 17TH ST. SUITE 1375 / DENVER, CO 80202 / (303) 595-9193 


STOCK-FOCUS 

Find out how low is low and how high is high. 
Using capital structure and performance data, Stock- 
focus objectively calculates the underlying value of a 
stock. The system was first developed by the manage- 
ment science department of a major money center 
bank, and is now in use by investment advisors, trust 
companies and brokerage houses. On your screen, 
Stock-focus will plot an estimate of lowest value, highest 
value and the current price. You then decide what to 
buy, sell or hold. 


THE FOCUS TECHNIQUE 

FOCUS is CENTENNIAL SOFTWARE's new 
approach to Program Architecture, providing a nat- 
ural interaction between microcomputers and users. 
It provides worksheet style input screens, free access 
to all program segments, and the ability to com- 


COMPUTER 
IBM PC 
Apple (plus) Ї 
TRS-80 | 


TRS-80 II 
TRS-80 III 


ALL PROGRAMS IN DISK BASIC 


MEMORY-K 
64 


REAL-FOCUS 

Exhaustively analyze potential real estate invest- 
ments using the Wharton School's approach to real 
estate analysis. Іп minutes you can project profit, costs, 
and IRR for any project over a 10 year period. Real- 
focus accounts for amortization, debt, income, operat- 
ing expenses, taxes, depreciation, and cash flows for 
both after-tax holding and the results of sale. With 
Reakfocus you can analyze any potential investment 
from a single building project to a complex time- phased 
planned unit development. 


bine individual results files for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program glos multiple report formats and spool- 
ing. With our FOCUS technique even the most com- 
plex programs are versatile and easy to use. 


REAL-FOCUS STOCK-FOCUS 


IBM is a trademark of IBM, Apple is a trademark of Apple Computer Corp., TRS-BD is a trademark of Tandy Corporation. 
OS (кш E ee) es ED SIC QNT IU) ү нши CL) UD ee E ee EEF EEN SED CRUS ETT ES CORE) GE GED ED es CHNENE) Cs ЕЕГ 


OROER NOW! FILL IN OR CALL 800-525-2003 (Toll Free) 


PROGRAM NAME... . 1 1 1 COMPUTER. MEMORY 


NAME 
ADDRESS 


ACCOUNT * 


PHONE * 


а QR 


EXP. DATE 


MicroShell conducts your CAM computer 
with more power than 


ever before! 


What is MicroShell? 

e A normal CP/M program which 
adds a powerful set of com- 
mands to ail programs running 
under CP/M. 

What will MicroShel! do? 

e Automatic Disk and User Managerrient - 
Finds your programs from another drive 
or user number - automatically! Save 
lime and precious disk space. 

е Powerful Redirection Capability - Send 
screen output to a file or printer. Send 
printer output to a file. Take program in- 
put from a file instead of the keyboard. 

e Much More - Multiple commands on a 
line, more powerful and faster "submit" 
capability, user-definable prompt and 
many more features. 

Dealers - MicroShell gives you: 

e Auser-friendly interface to the computer. 

e Automatic execution of an application 
program at startup. 

*Self-running demonstrations of your € 
favorite software packages. = 

Will MicroShell гип оп my computer? 

e Requires CP/M 2.2. Available on 8" and 
5" disks (North Star, Heath, Арріе-СР/М, 
Osborne, SuperBrain and IBM-PC 
w/Baby Blue. 
CPM. TM Digital Research, UNIX- TM Ball Labs, Word 


siar - TM MicroPro, Baby Bue - TM Хасех, dBase . TM 
Ashton Tate. 


fricroShell 


MicroSheli $150.00 
Manual Only $25.00 
VISA, MC accepted 
VA residents add 4% 
Overseas orders add $20.00 
for air mail 


Give me some examples! 

e Run Wordstar or dBase Il from 
any disk drive or user area. 

e Save the screen from a pro- 
gram for later use or to edit 
into a report. Save printer out- 
put in a file. 

e Put commands into a file and have 
MicroShell supply them to the pro- 
gram from the file. 

e Change MicroShell's prompt to sound 
the bell on your terminal when a pro- 
gram is done! 

Software Oevelopers - MicroShell 

gives you: 

sA powerful UNIX-like development en- 
vironment for CP/M with some 
features that even UNIX doesn’t have! 

eThe Ability to collect the output of a 
program in a file and ease the 
documentation chore. 


Call or Write Today! 

NEW 
GENERATION 
SYSTEMS, inc. 


2153 Golf Course Drive 
Reston, Virginia 22091 
Phone: (703) 476-9143 


ORDER LINE 800-368-3359 


154 October 1982 © BYTE Publications Inc 


Circle 440 on inquiry card. 


ly on three routines placed in high 
RAM. These routines provide ter- 
minal emulation and the. ability to 
transmit and receive streams of 
characters. Listing 4 shows the 
assembly-language program for these 
routines. The terminal emulator oc- 
cupies lines 230-420. The special 
transmit (XMIT, lines 470-670) and 
receive (RECV, lines 700-940) 
routines are discussed below. 

Two main types of communication 
are used for Marketplace: single- 
character and string transmission. 
The single-character dialogues are 
used by the Task Manager for pro- 
gram synchronization and control, 
the string dialogues for data. Single- 
character transmissions are done 
directly with BASIC function calls to 
the built-in RS-232C routines in low 
ROM (read-only memory). Using a 
similar technique to transmit or 
receive a stream of characters is 
unreliable at bit rates much higher 
than 150 bits per second (bps). In- 
stead, I chose a technique of reading 
and writing string buffers with 
BASIC PEEK and POKE and receiv- 
ing and transmitting these buffers 
with machine-language code. This 
results in a very high bps rate at the 
expense of the microprocessor time 
required to format the buffers in and 
out of BASIC. The XMIT routine 
(listing 4, lines 470-670) simply 
transmits the number of characters 
defined in BUFCT (line 970) from the 
memory area beginning at BUFF (line 
980). After all the characters have 
been transmitted, the routine returns 
to the caller. XMIT uses the Model 
III's single-character transmit ROM 
routine, The RECV routine (lines 
700-940) fetches characters via the 
Model Ш'ѕ ROM code, counts them, 
and places the characters in BUFF. 
The character count goes into 
BUFCT. This process continues until 
an ASCII (American Standard Code 
for Information Interchange) carriage 
return character is encountered. 


Marketplace BASIC Programs 

| use pseudocode to structure my 
programs. Unfortunately, Radio 
Shack's BASIC does not easily ac- 
commodate structuring techniques, 


"Ils Home Computer. 
is the one” 


A lot of computers offer a lot. Only one synthesizer, disk drive and80columndot ПОНУ to40,000 HZ. High resolution video. 
in its price range offers the most. The TI matrix printer. U.& l.c. Single line overlay for 2nd function. 
Home Computer: Programming flexibility. TI BASIC is Control & function keys. 16 color graphics 

Better to begin with. Anyone can start built into the Home Computer But it can with 4 modes & sprites. 
right away with our Solid State Software" also handle TI Extended BASIC, UCSD Sound impressive? Comparea TI Home 
Command Cartridges. Dozensof programs Pascal’ Version ІМ0, TI LOGO II, TMS Computer with the competition and really 
are available in home management, educa- 9900 Assembly Language and ТІРШОТ be impressed. You won't even о 
tion and entertainment. Programs can be stored in the optional need acomputer to tell you this 

Easy to expand. Our Peripheral Expan- Mini Memory Command Cartridge. is the one. 
sion System gives you plug-in cards for High-Tech specs. 16-bit microprocessor, TEXAS 
memory expansion, P-Code capabilities а 16К bytes RAM (expandable to 52K). 


disk drive controller and the RS232 Inter- 26K bytes internal ROM, up to30K bytes IN ST RU M ENTS 
© 


face. You can also add a modem, speech external ROM. 3 simultaneous tones from 1982 Texas Instruments 


“UCSD Pascal is a rrademark of che Regents of the University of California Circle 389 on inquiry card. 


Affordable 
Dependability 


Listing 4: The assembly-language listing for the terminal 
emulator program and communications routine used by the 
Marketplace game. This code resides in high memory starting at 
address 65001 (decimal). 


FDE9 00100 ORG OFDE9H :65001 TO BASIC 
| | 0050 00120 RSRCV EQU 80 „ВОМ FETCH A CHARACTER 
= = 0055 00130 RSTX EQU 85 ;ROM SEND A CHARACTER 
0033 00140 VDCHAR EQU 5I ;ROM DISPLAY A CHARACTER 
0028 00150 KBCHAR EQU 43 ;ROM FETCH A KEYBOARD CHAR 
41E8 00160 RCVBF EQU 16872 ¿RAM ONE CHAR BUFFER 
41F0 00170 TXBF EQU 16880 SRAM ONE CHAR TX BUFF 
00180 ; 
00190 ; 
00200 ; THIS IS QUICK AND DIRTY TERMINAL EMULATOR 
00210 ; 
00220 ; 
FDE9 CD2B00 00230 KEYIN CALL KBCHAR ; CHECK KEYBOARD 
FDEC B? 00240 OR А 
FDED 2806 00250 JR 2Z,RSIN ; NOTHING CHECK R5232 
FDEF FEOI 00260 CP OI ;LOOK FOR BREAK KEY TO GET BACK 
FDF] CB 00270 RET Z 
FDF2 CDOSFE 00280 CALL XMIT3 ; SEND IT 
FDF5 21E841 00290 RSIN LD HL,RCVBF ;POINT TO RAM BUFF 
FDF8 CD5000 00300 CALL RSRCV ; INVOKE RAM ROUTINE 
FDFB 7E 00310 LD A, (HL) 
FDFC E67F 00320 AND ?FH 
FDFE 28E9 00330 JR 2,KEYIN ;IF NO WAIT,O=NO CHAR 
FEO0 CD3300 00340 CALL VDCHAR ,ELSE DISPLAY IT 
FEQ3 18E4 00350 JR KEYIN ‚СО BACK FOR MORE 
FE05 F5 00360 XMIT3 PUSH AF ; SEND KEYBOARD CHAR 
FEQ6 CD5500 00370 CALL RSTX 
FEO9 2002 00380 JR NZ,AGAIN ;4/ NO WAIT,N2-NO XMIT 
FEOB Fl 00390 POP AF 
FEQC C9 00400 RET 
FEOD Fl Q0410 AGAIN POP AF ;RECOVER CHAR ANO TRY AGAIN 
FEOE 18F5 00420 JR XMIT3 
00430 ; 
Easy Access Handsome eee ; iin le THE SPECIALIZED XMIT & RECV ROUTINES FOR 
Keyboard Woodgrain Cabinet 00460 ; 
FElO E5 00470 XMIT PUSH HL 
РЕ11 05 00480 PUSH DE 
FEI12 F5 00490 PUSH AF 
FE13 2153FE 00500 LD HL,BUFCT ;PT TO COUNTER 
FEl6 1154FE 00510 LD DE,BUFF ;PT TO BUFFER 
| | FE19 7E 00520 LD A, (HL) 
(2 ү ' R-10 now FElA B7 00530 OR A :COULD BE EMPTY 
- 4 | 1 . FEIB 280C 00540 JR 2, XMITNO ;IT IS 


FEl1D 1А 00550 XMIT2 LD A, (DE) ;GET CHAR 


1 ; | ЕЕ1Е Е5 00560 PUSH HL 
: FEIF D5 00570 PUSH DE 


FE20 CD5500 00580 CALL RSTX ; SEND IT 
FE23 Dl 00590 POP DE 
FEATURES FE24 El 00600 POP HL 
FE25 13 00610 INC DE 
: А , | | 6 35 00620 ) И 
Finally а video graphics terminal with more features than FE27 20F6 00630 JR. Wz, KMITA ;KEEP SENDING 
other comparable models, for only $1500.00, You'll get TE 1 Ауана 
the emulated Tektronix 4010 Series in graphics mode, FE2B El 00660 POP HL 
true scrolling alpha-numerics with screen editing, 64OH x в" о. = 
38OV resolution or 64OH x 24OV resolution, high resolution а 8 — 
в А f КЕСУ L 
P31 phosphor monitor, optional P39 monitor, ASCII and APL PEE D3 00710 PUSH DE 
character sets, true overstrike on APL, optional 4 page TEDES а PUSH AF 
, а 4i Р FE30 2153FE 00730 LD HL,BUFCT 
memory gives 4 independent screen images, selectable FE33 1154FE 00740 LD DE,BUFF ;SET UP POINTERS 
by user or host, VT 1OO Emulation option allows use with FE36 AF ашым SE A 
Я i FE37 77 00760 LD (HL), A ;SET COUNTER TO ZERO 
systems dedicated to the DEC VT 100 Terminal, com- FE38 Е5 00770 RECV2 PUSH HL 
{ | І i FE39 05 00780 PUSH DE 
 pletely self contained [25-232 Compatible data commu- MEI Ci coooa. 00730 CAMP жеш 
nications terminal. FE3D DI 00800 POP DE 
FE3E El 00810 POP HL 


OPTIONS FE3F 3AE841 00820 


LD A, (RCVBF) 


FE42 E67F 00830 AND 7FH ;STRIP TO 7 BITS 
е P30 Monitor POA ae T pep T Tr e ;EXIT ON A NULL CHARACTER 
• 4Page Memory 9250.00 dr FEOÍ 00870 -a ;LOOK FOR CR 
e VT 100 Emulation 5200.00 o 0 мг 
Contact us today and take advantage of this special M v Cee een ше 
price. The VGR-1O is brought to you by COMDEC, a FESO DI 00920 POP DE 
company pioneering the evolution of affordable dete Es VER e 
graphics. 00960 | 
0001 00970 BUFCT DEFS 1 


[I | ч 007F 00980 BUFF DEFS 127 
ume n ae u^ 
IT шщ 00000 Total Errors 


PO, Box 8050 Listing 5: The Task Manager program. 
Ann Arbor, Michigan 48107 10 ' 
(313) 973-8422 ES | THIS 15 THE MARKETPLACE TASK MANAGER PROGRAM 


Listing 5 continued on page 158 
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At last, two books to show you how to make 
BASIC mean business. 


= дү y1 Duglas Hergert, 

Б This book will'show you 
in а viro complet 
aM в efficiently. It's a 
duc tion to BASIC, the 

17 туре! commonly 
1 puter to: 
nancial statements 


a d present valve 
m 


| ie Planning With BASIC, X. T. Bui, 
Rel. B380, $12.95. This fascinating book 
presents a collection of BASIC computer 
programs for the most up-to-date business 
decision models. it explodes the myth that 
programming is for computer specialists 
only. The executive will quickly learn how to 
accelerate and improve decision-making 
and planning methods by using a micro- 
computer. 


Here is an overview of whal's covered: 


DECISION MODELS UNDER CERTAINTY 

e Cosi-Volume-Profit: Finding the Break-Even Point 

ә Linear Programming: The Simplex Method « Inventory 
Management: The EOQ Formula 


DECISION MODELS UNDER UNCERTAINTY 
e Sequential Decision Model: a Decision Tree for 


SYBEX has the most comprehensive а zu 


available, from introductory to business = 
hardware, programming and assem Es 
language titles; all written by comput 

professionals, The thorough, readable: 


proach ol SYBEX books is favored byboth 


technical people and computer special ists =: 


tali "m zT 


To order these books or get a free са 


fill out the coupon,or call TOLL- es жк. "еш 


800/227-2346, (within Calif.) 415/848-8234 


Bend "О free catalog ü BASIC for Business $12. 95 
Executive Planning with BASIC $12.95 


Add: LÎ $1.50/800k UPS C) 75¢/Book 4th Clasa 
$8.00/Book Overseas Mall 


Charge my __ VISA __ MasterCard ___ Amecican Express Б 
g Сага # Exp. و‎ „ШУ 
Total Amount Enclosed $. 


Discounted Expected Values e Critical Path e and 


- ¢ rt. - = = 
fluat: PERT e e A Simulation Model for pera ug" 


Tal Paci 1 


— Signature 

NS MANE. 

Th " тей L } alu. > | ADDRESS TO"—  —— — __ - س‎ 
— да v =". nur 1L L. Sr — 
— o» ^ د‎ ' ! Mail to*SYBEX, Inc. | 
Sa 2341 Sixth St., Dept. A11 
mY 2 Berkeley, CA 4710 
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Listing 5 continued: 


40 CMD"L","RS232/CMD" 1120 PRINTUSINGP3$ ; F1( D),F1( 3), BA ,F1(9),F1C5) 
50 * 1130 PRINT“ INVENTORY"; 
60 ‘ROUTINE TO SET RS232 AND ESTABLISH COM 1140 PRINTTAB(10);"RET EARN"; 
70 * 1150 PRINTTAB(20);"PROD R&D"; 
80 CLEAR 1000 1160 PRINTTAB(31);"MFG R&D"; 
90 DEFUSRO-90 1170 PRINTTAB(42) ; "ADVERT" ; 
100 DEFUSR1=80 'RECEIVE 1180 PRINTTAB(50);"FIXED COST" 
110 DEFUSR2585 ' XMIT 1190 PRINTUSINGP2$;I1,R1/1000,D1/1000,D2/1000,D3/1000, FX /1000 
120 DEFUSR3-&HFE2D 1200 PRINTUSINGPA4$;F1(6)/1000 
130 'RECEIVE STRING 1210 PRINT 
140 DEFUSRAe&HFE 10 1220 POKE 16916,7 
150 'XMIT STRING 1230 RETURN 
160 DEFUSR5@4HFDE9 1240 ' 
170 'TERMINAL EMULATOR 1250 'ROUTINE UPDATES PARAMETERS FOR NEXT QUARTER RUN 
180 BF*&HFE54 1260 ' 
190 'TRX STRING SUFFER 1270 IF LEN(MI$)>0 THEN PRINT: PRINT"MSG: ";MI$ 
200 ВС=&НЕЕ53 1280 MISs"" 
210 'TRX STRING LENGTH 1290 IF КІ>ЕХ THEN 1340 
220 18=16872 e ‘SINGLE CHAR IN BUFFER 1300 CLS: PRINT: PRINT "YOU LOST !11!11111!11!1" 
230 08=16880 ‘SINGLE CHAR OUT BUFFER 1310 INPUT"NEED TERMINAL EMULATOR" SAS 
240 POKEIL6888,5H55 '300 BAUD 1320 IF А$="Ү" OR AS="y" THEN POKE] 6890 .0: X«USRO(0) : X=USR5(0) 
250 POKEL6889,&HEC "КО PARITY, ISTOP,B8BIT WORDS 1330 STOP 
260 POKE 16890 , 6HOO 'NO WAIT FOR NOW 1340 RIeRI-FX 
270 X«USRO(O) 'RS232 INITIALIZED 1350 IF F1(6)>FX THEN 1400 
280 CLS . 1360 CLS:PRINT:PRINT"OPPONENT IS BROKE. YOU WIN !11!!" 
290 PRINT"NEED TERMINAL EMULATOR FOR COMMUNICATIONS LINK?" 1370 INPUT"NEED TERMINAL EMULATOR";A$ 
300 INPUT"(CURSOR WILL DISAPPEAR, 'BREAK' RETURNS HERE)"; A$ 1380 IF A$-"Y" OR A$z"y" THEN POKE16890,0: X«USRO(O):XaUSR5(0) 
310 IF A$-"Y" OR A$»"y" THEN X=USR5 (0) 1390 STOP 
320 PRINT"TRYING FOR COMMUNICATIONS LINK" 1400 PRINT: PRINT" INPUT VALUES FOR QUARTER "; 
330 POKEOB,ASC(" y") 1410 IF ©1+1>% THENPRINTI:ELSE PRINTQI+1 
340 X»USR2(0) 1420 IF Т3>Т1 THEN GOSUB 1640 ‘UPGRADE PROD TECH 
350 FOR I=] TO 1000 1430 IF T4>T2 THEN GOSUB 1820 ‘UPGRADE MFG TECH 
360 NEXT 1440 PRINT 
370 x=USR1 (0) 1450 PRINT"MAXIMUM LOT SIZE "; 
380 IF CHRS$(PEEK(IB) AND 127)O "n" THEN 320 1460 PRINTUSING'OHHOHP MO" s R1/CILI-1, 
390 POKEOB,ASC(''g") 1470 INPUT"LOT SIZE ";1,1 
400 X-USR2(0) 1480 IF R1-LI*CIXO THEN PRINT'YOU CAN'T AFFORD IT'":LI*0:GOTO 1470 
410 FOR I-1 TO 1000 1490 RI*RI-LI*CI " 
420 NEXT 1500 PRINTUSING"RETAINED EARNINGS: 90468. Ё ";R1/1000. 
430 POKE16890,SHFF ‘TURN WAIT ON 1510 INPUT"PRODUCT R&D BUDGET (IN $000)";D]:D1*D1*1000 
440 X=USRO(0) 1520 IF R1-DI1XO THEN PRINT"YOU CAN'T AFFORD IT":D1=0:GOTO 1510 
450 RANDOM 1530 RI*RI-DI1 
460 PRINT:INPUT"DEGREE OF DIFFICULTY (4=EASY, BeDIFFICULT)";DD 1540 INPUT"MANUFACTURING R&D BUDGET (IN $000)" ;D2:D2*D2*1000 
470 IF DDX4 OR 00>8 THEN 460 1550 IF R1-D2X0 THEN PRINT'"YOU CAN'T AFFORD IT":D240:GOTO 1540 
480 Tisi 1560 R1»RI-D2 
490 F1(1)*1. 1570 INPUT"ADVERTISING BUDGET (IN $000 )";03: 03031000 
500 Т2=] 1580 IF R1-D3X0 THEN PRINT"YOU CAN'T AFFORD IT":D3=0:GOTO 1570 
510 F1(2)21. 1590 R1-R1-D3 
$20 T3-1 1600 INPUT"SELLING PRICE';C2 
530 T4» 1610 M$a"" 
540 М1=0, 5 1620 INPUT"MSG TO ОРРОМЕМТ"'; MOS E 
550 MOŞ = 1630 RETURN 
$60 MIS«''" 1640 ' 
570 F1(3)*.5 1650 'ROUTINE UPGRADES PRODUCT TECHNOLOGY 
580 C1-2500 1660 ' 
$90 С2=3000 1670 PRINT 
600 F1(5)-3000 1680 PRINT"PRODUCT TECHNOLOGY POINTS AVAILABLE ";T3-T1 
610 Cx=2500 1690 INPUT"POINTS TO UPGRADE"; PT 
620 FX-6.5E4 1700 IF PT>(T3-T1) THEN 1680 
630 11-20 1710 IF РТ=0 THEN RETURN 
640 51=100 1720 IF РТ>0.5 THEN 1780 
650 ЕІ (9)=100 1730 IF PT>0.2 THEN 1760 
660 R1=1. 5Е6 1740 IF R1-3E5<0 THEN PRINT'YOU CAN'T AFFORD ІТ":СОТО 1670 
670 F1(6)*1.5E6 1750 R1=R1-3E5:C1=C1*(0. S*YPT«1.):TIS TI*PT:GOTO 1800 
680 В1=500 1760 IF R1-8ESX0 THEN PRINT"YOU CAN'T AFFORD IT":GOTO 1670 
690 82-100 1770 RI-RI-BES:CIzCI*(PT*0.5«1.): TIS TI«PT:GOTO 1800 
700 Ва=100 1780 IF 61-1. 5Е6<0 THENPRINT"YOU CAN'T AFFORD IT":GOTO 1670 
710 01=1 1790 RlaR1-1, 5Е6:С1=С:*(РТЖ0,5+1):ТІеТІ+РТ 
720 Ү1=1 1800 g1sRl«II*C2*,. 1:11а0: PRINT"INVENTORY SOLD FOR 10% OF MARKET VALUE" 
730 DIM QF(4) 1810 RETURN 
740 QF(1)»-0.5 1820 ' 
750 QF(2)-0.5 1830 'ROUTINE UPGRADES MFG PROCESS 
760 QF(3)=0 1840 ' 
770 QF(4)=-0,2 1850 PRINT 
LIEJUEUIIMEMIMEME NEMIIMEENMIMEITTIIDMEIIUTIIMEIUTMEITTIL 1860 PRINT'"MANUFACTURING POINTS AVAILABLE ";T4-T2 
790 P3$="# 04. # F.E? ERORO- I Î "opo" 1870 [NPUT"POINTS TO UPGRADE";PT 
800 Р2$=°######09- #0##00.0— BEDEDE.P- PREÓEENM.P- ERORE. +- HPF. 1880 IF PT>(T4-T2) THEN 1860 
810 P4$2z" LLLI M Oi 1890 IF PT=0 THEN RETURN 
820 GOSUB 970 ‘CLS &DISPLAY LAST QUARTER 1900 IF PT>0.5 THEN 1960 
830 LReRI 1910 IF РТ>0.2 THEN 1940 
840 GOSUB 1240 ‘GET THIS QUARTER PARAMETERS 1920 IF 61-2. 5Е5<0 THENPRINT"YOU CAN'T AFFORD 1T":GOTO 1850 
850 PRINT:PRINT:PRINT"PARAMETERS FOR THIS QUARTER:" 1930 R1*R1-2.5E5:Cl-CI-CI*PT:T2«T2*PT:GOTO 1980 
860 PRINTUSING"LOT SIZE: ТТВ 1940 IF R1-6ESX0 THENPRINT"YOU CAN'T AFFORD ІТ": СОТО 1850 
870 PRINTUSING"PRODUCT R&D BUDGET: ######.8";D1/1000. 1950 R1=R1-6E5: Cl=C1-C1*PT:T2=T2+PT:GOTO 1980 
880 PRINTUSING"MFG R&D BUDGET: ##200#.4+";02/1000. 1960 IF R1-1 E6X0 THENPRINT"YOU CAN'T AFFORD IT":GOTO 1850 
890 PRINTUSING"ADVERTISING BUDGET: 498989. 4".D3/1000. 1970 RI-R1-1E6:CI-CI-CI*PT:T29T2«PT 
900 PRINTUSING"SELLING PRICE: t99090" C2 1980 PRINTUSING'"NEW MFG COST: ###8##";C1 
910 IF LEN(MO$)>0 THEN PRINT'MSC:";MO$ ee RETURN 
и H.a 
dd Семен Гын 20 JU NN did 202 , ROUTINE CRUCHES THE NUMBERS AND UPDATES THE QUARTER 
Rs m ШЕКЕ gor 2030 1=01+1:1ғ QD4 THEN QleliYleYlel i 
960 GOTO 820 0 
970 ' 2520 „010 ANY TECHNOLOGY INCREASE 
L| 
d ee КИРЕШЕЛЕР 0 IF INT(D1/1E5)<1 THEN 2110 
2 FOR I«0 TO D1 STEP 1Е5 
tae жы 1531550 2090 IF RND(O)>.75 THEN T3=T3+. 1 
1020 PRINT"RESULTS FOR  YEAR:";Yl;" — QUARTER:";Ql; 2100 WERT 
1030 PRINTTAB(40);"MARKETPLACE VER l.1(M)" 2110 IF INT(D2/1ES)X1 THEN 2150 
1040 PRINT" PROD TECH": 2120 FOR I=] TO D2 STEP 1E5 
3 
1050 PRINITAB(16);"MFG TECH"; aoe eee THEN T4=T4+. 1 
. M. 
P E UID 2150 IF INT(D3/1E5)<1 THEN 2200 
1100 РЕІНТТАВ( 58 ); "PRICE" 2180 МЕХТ on 
1110 PRINT USINGPIS;T1,T3,T2,T4,M41,82,81,C1,C2 2190 IF M1>1.0 THEN Ml-1.0 Listing 5 continued on page 160 
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Princeton 
Graphic Systems 


High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 


L] 80 characters x 25 lines 
[] 690 dots horizontal resolution 
[] 16 colors 

[] .31 mm dot pitch tube 
П non-glare, black matrix 
[] plugs directly to IBM PC 


$795 


Princeton Graphic Systems' new HX-12 high resolution color 
monitor is designed with ап NEC .31 mm dot pitch CRT to give you 
up to 690 dots horizontal resolution. You need not compromise the 
display quality of your system with monitors rated at less than the 
640 horizontal dots generated by your IBM PC. The PGS HX-12 
delivers 16 supercolors, 80 characters x 25 lines. It is the best 
priced performance PC direct drive monitor in the market today. Get 
the PGS HX-12 and discover for yourself how well it complements 
your IBM Personal Computer. 


PGS | Princeton 
| Graphic Systems 


195 Nassau Street O Princeton, New Jersey 08540 O (609) 683-1660 O TLX:6857009 PGS Prin 


160 


Bring the flavor of Unix 
to your Z80 CP/M system 
with Unica 


"Unicum: a thing unique in its kind, especially an example of writing 
Unica: the plural of unicum." 


TheUnica: aunique collection of programs ing many features of the 
Unix operating system never before available under CP/M. The Unica are 
more than software tools; they are finely crafted instruments of surgical 
quality. Some of the Unica are: 


be - binary file compare, display differences in hex 
cat - catenate files (vertically) 
cp - copy one or more files, even between users 


dm  - disk mapper, reports free blocks and directory space 
fid - file identification by unique numbers (CRC's) 

hc - horizontal file catenation and column permutation 

In - create file links (multiple names for one file) 

ls « intelligent directory lister, optional multi-columns 

mv =~ move (rename) files, even between users 

rm  - remove (delete) files, with optional verification 

SC . source file compare, with resynchronization 

sfa  - set/reset file attributes, optional verification 

sp - spelling error corrector, with 80,000 word dictionary 
sr - search multiple files for a pattern 

srt + in-memory file sorter, optional duplicate line omission 
tee  - pipe fitting (copy input stream to multiple outputs) 


tr - transliterate (translate character codes) 
WC  - word counter, counts characters, words, and lines 
WX - Word extractor, copies each word to a separate line 


Each Unicum understands several flags (“options” or "switches") which 
control program alternatives. No special"shell" is needed; Unica commands 
are typed to the standard CP/M command interpreter. The Unica package 
supports several Unix-like facilities, such as filename user numbers: 

sc databas;2 data.bas;3 
(compares files belonging to user 2 and user 3); 
Wildcard patterns: 

rm -v *tmp* 
(types I filename containing the letters TMP and asks whether to delete 
the hie); 
МО redirection: 

ls -a >proj.dir 
(writes a directory listing of all files to file "proj.dir"); 
Pipes: 

dm b: | sr free >lst: 
(creates a map of disk B:, extracts those lines in the map which contain the 
word “free”, and prints them on the listing device), 


The Unica are written in XM-80, a low level language which combines 
rigorously checked procedure definition and invocation with the versatility 
of Z80 assembly language. XM-80 includes a language translator which turns 
XM-80 programs into source code for МАСКО 80 the industry standard 
assembler from Microsoft. It also includes a MACRO-80 object library with 
over forty" software components",subroutinepackageswhich are called to 
perform services such as piping, wildcard matching, output formatting, and 
device-independent I/O with buffers of any size from 1 to 64k bytes. 


The source code for each Unicum main proaram (but not for the software 
component library) is provided. With the Unica and XM-80, you can 
customize each utility to your installation, and write your own applications 
quickly and efficiently. Programs which you write using XM-80 components 
are not subject to any licensing fee. 


Extensive documentation includes tutorials, reference manuals, individual 
Yu sheets for each component, and thorough descriptions of each 
nicum. 


Update policy: each Unica owner is informed when new Unica or 
components become available. А! any time, and as often as you like, you can 
return the distribution disk with a $10 handling fee and get the current 
уе ое of the Unica and ХМ-80, with documentation for all new or changed 
software. 


The Unica and XM-80 (which requires MACRO-80) are priced at $195, or 
$25 for the documentation. The Unica alone are supplied as *СОМ 
executable files and are priced at $95 for the set, or $15 for the 
documentation. Software is distributed only on 8" floppy disks for Z80 CP/M 
version 2 systems. All orders must be paid in advance; no COD’s or 
purchase orders, please. Quantity discounts are available. Shipment outside 
of the US or Canada costs an additional $20. Bank checks must be in US 
funds drawn on a US bank. 


Knowlogy 
Wilsonville, Oregon 97070 


Visa/Mastercard customers call (503) 639-3420 for next day shipment. 
CP/M is a trademark of Digital Research. Unicum and Unica are trademarks of 
Knowlogy. Unix is a trademark of Bell Telephone Labs. XM-80 is a trademark of 
Scientific Enterprises. 280 is a trademark of Zilog Inc. 
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Listing 5 continued: 


2200 'NOW WAIT FOR SLAVE TO CATCH UP 

2210 POKEOB,ASC(" a!) 

2220 X-USR2(0) 

2230 X=USRI(0) 

2240 IF CHRS(PEEK(IB) AND 127)45"b" THEN 2210 

2250 'TELL OTHER MACHINE TO SEND THEN CO FOR MSG 

2260 POKEOB,ASC('s") : X#USR2(0) 

2270 X=USR3(0) 

2280 J=PEEK(BC) 

2290 x$»''' 

2300 FOR Il TO J-l 

2310 X$«X$*CHR$ (PEEK( BF*I-1)) 

2320 NEXT 

2330 FOR N»1 TO 9 

2340 K=INSTR(1,X$," ") 

2350 IF K*1 THEN X$2RIGHT$(X$,J-2):J*J-1:GOTO 2340 

2360 Fl(N)-VAL(HMIDS(XS,1,K-1)) 

2370 J=J-K 

2380 XS*RIGHTS$(X$,J-1) 

2390 NEXT 

2400 ' 

2410 'NOW COMPUTE TOTAL DEMAND 

2420 ' 

2430 B3=B1+B1*QF(QI )+B1/2*(RND(O)-0. 5) 

2440 NF=].01+RND(O)*0.01 

2450 Cl=cl*NF 

2460 F1(4)=F1(4)*NF 

2470 FX=FX*NF 

2480 CB=TI*10000/C2:CB=CB8+CB*(M1-0,5)/2:CB=cBE DD 

2490 CC=F1(1)*10000/F1(5):cc=cc+cc *(F1(3)-0.5)/2:cc=cc[ DD 

2500 B2=INT((CB/(CC+CB)}*B3) 

2510 B4-INT(B3-B2) 

2520 IF В2>(11+11) ТНЕМ:В1=Ң]+(1]+11)*С2:51=11+11:11=0: 
ELSE R1=R1+B2*C2: 11=11+11-82: S1=B2 

2530 IF B4>(F1(7)+F1(8)) THEN:F1(6)9FL(6)* (F1(7) *F1(8))*FI1(5): 

Fl(9)&F1 (2)*F1C8) :F1(7)20: 

ELSE F1(6)=F1(6)+B4*F1(5):F1(7)eF1(7)+F1(8)-B4:F1(9)=B4 

2540 ! 

2550 'PREPARE OUTBOUND MSG 

2560 ' 

2570 xgs'" 

2580 XS=STRS(T1)+" " 

2590 X$2XS«*STRS$ (C2) *" "«STRS(RI)*" "«STRS(HI 2s" "«STRS(FI(A4)) 

2600 X$2X$*" "«STRS(F1(6))*" "«STRS(F1(7))*" "«STRS(B3)4" " 

2610 X$2X$4'" "«STRS(BG6)*" "«STRS(F1(9)) *" "«STRS(B2)*" "«STRS (SI )*" 
"ASTRS(FX)*' "«CHR$(13) 

2620 J=LEN(X$) 

2630 POKEBC,J 

2640 FOR І=1 TO J 

2650 POKEBF*I-1,ASC(MIDS(X$,1,1)) 

2660 NEXT 

2670 'NOW SEE IF MACHINE IS READY 

2680 POKEOB,ASC("c") 

2690 X=USR 2(0) 

2700 Х=й5В1(0) 

2710 IF CHR$(PEEK(IB) AND 127)<>"'d'' THEN 2680 

2720 X=USR4(0) 

2730 IF ҺЕМ(МО0$)=0 THEN 2860 

2740 РОКЕОВ,А5С("т'') 

2750 X=USR2(0) 

2760 X=USR1 (0) 

2770 IF CHRS(PEEK(IB)AND127 )<>"s" THEN 2740 

2780 MOS=MOS+CHRS (13) 

2790 J=LEN( MO $) 

2800 POKE BC,J 

2810 FOR I=l TO J 

2820 POKEBF*1-1,ASC(MID$ (M0$,1,1)) 

2830 NEXT 

2840 X»USR4(0) 

2850 GOTO 2890 

2860 ' IF NO MESSAGE 

2870 POKEOB,ASC(''n") 

2880 x=USR2(0) 

2890 X=USR1(0) 

2900 TTS*CHRS(PEEK(IB) AND 127) 

2910 IF TT$»'"m" OR TT$*9'n'" THEN 2920 :ELSE 2870 

2920 IF TT$="n" THEN RETURN 

2930 POKEOB,ASC('s'') 

2940 X=USR2(0) 

2950 X=USR3(0) 

2960 J=PEEK(BC) 

2970 MIS$s'"' 

2980 FOR I=l TO J-1 

2990 MIS-MIS*CHRS (РЕЕК(ВЕ+1-1)) 

3000 NEXT 

3010 RETURN 


Listing 6: The Slave program. 


10 ' 
20 ' THIS IS THE MARKETPLACE SLAVE PROGRAH 
30 ' 
40 CMD"L", "RS232/CMD" 
a 


60 'ROUTINE TO SET RS232 AND ESTABLISH COM 
, 


80 CLEAR 1000 

90 DEFUSRO=90 

100 DEFUSR1=80 "RECEIVE 
110 DEFUSR2-85 ' XMIT 
120 DEFUSR3=&HFE2D 

130 'RECV STRING 

140 DEFUSR4*&HFEI0 

150 'XMIT STRING 

160 DEFUSRS*&HFDES 


Listing 6 continued on page 162 
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Listing 6 continued: 


170 ‘TERMINAL EMULATOR 


NEVADA dx 
190 'TR STRING BUFFER 


200 BC-&HFE53 


210 'TR STRING LENGTH 

220 18216872 'SIGNLE CHAR IN BUFFER 
230 OB916880 'SIGNLE CHAR OUT BUFFER 
240 POKEI6888,&H55 '300 BAUD 

250 POKE 16889, 6HEC 


260 POKE16890 , &HOO 


270 x=USRO(0) *RS 232 INITIALIZED 
$199.95 m ni 
290 PRINT'NEED TERMINAL EMULATOR FOR COMMUNICATIONS LINK?" 
Just a beautiful cempller a 300 INPUT"(CURSOR WILL DISAPPEAR, 'BREAK' RETURNS HERE)"; А5 
that’s a pleasure to use! DISKETTE AND MANUAL 310 IF A$*'"Y" OR AS="y" THEN X=USR5(0) 
Perfect for Teaching Fortran. 320 POKE16890,&HFF 


330 Х=0580(0) 
Perfect for Learning Fortran. 340 FOR I=1 TO 1000:NEXT 


Perfect for Scientists and Engineers. Advanced features include 350 PRINT"WAITING FOR COMM" 
IF.. THEN.. ELSE. constructs, COPY statement, a very nice 360 X=USRI (0) 
TRACE style debugging, and 150 verbal error messages. What's 370 IF CHRS(PEEK(IB) AND 127)<>"w" TREN 360 


t t 
more, you can intermix In-line Fortran and Assembly Language ү, “с LL 
statements for those special Micro needs! Get yours, todey! 400 X=USR! (0) 
410 IF CHR$(PEEK(IB) AND 127)¢>"g" THEN 350 
420 RANDOM 
430 T1-1 
440 FI(1)=1. 
450 T2=1 
460 F1(2)91. 
470 T3-1 
480 T4sl 
490 MOSa"" 
500 MI$z'" 
510 М№1=0.5 
520 F1(3)5.5 


530 C122500 
Why has Nevada PILOT $149.95 540 C2=3000 —- 
become so popular? It's 


CX=2500 
definitely easler to learn than DISKETTE AND MANUAL ү FX-6.5E4 
Basic. The documentation 580 11=0 
(146 pages) by Professor Starkweather Is exceptional! And, It А : Кеде 
meets all the PILOT—73 standards with many new features. 610 RI=1. 5E6 

620 F1(6)21.5E6 
You can quickly write user-interactive programs much easier 630 В1=500 
than with Basic. Order yours now! Diskette and manual comes 640 B2-100 
with 10 FREE programs. eee et 


670 DIM QF(4) 

680 QF(1)=~0.5 

690 QF(2)=0.5 

700 QF(3)=0 

710 QF(4)2-0.2 

720 PIS="#00.8 РРР. Р FEE ИНЕ: ФОН PEEEEED- thatit- PPOO} pittt" 


730 P3S="###. Ё #.00 еее онн PHH" 
740 Р2$="ф@0@#0@00- (PARADA protte. t- Өй, t- CORRE. d- {НН}, @-"' 
750 РА$=" ннн}, aa" 
760 GOSUA 910 ‘CLS &DISPLAY LAST QUARTER 
770 1R-RI 
$ 780 COSUB 1180 ‘GET THIS QUARTER PARAMETERS 
Y 790 PRINT: PRINT: PRINT"PARAMETERS FOR THIS QUARTER:" 
n 
incipe agar к s aps pr 199. 800 PRINTUSING"LOT SIZE: eod" LLI 
the —14 standards i AND MANUAL 810 PRINTUSING"PRODUCT R&D BUDGET: ######.4'";D1/1000, 
many advanced features. It's DISKETTE AN 820 PRINTUSING"MFG R&D BUDGET: MP. 9 02/1000. 
fleid-proven with thousands of 830 PRINTUSING"ADVERTISING BUDGET: ######. #";D3/1000. 
users world-wide in Business, Goverment and Education. The E E cc MN а 
PRINT Г 
excellent documentation (153 pages) Is used as a classroom text 860 INPUT"VALUES OK (Ү/Н)"}25 
at a number of colleges. 870 IF 2$="Ү" OR 2$="у" THEN 890 
880 RI-LR:GOTO 770 
Because of Nevada COBOL's superior design. It requires about 890 GOSUB 1940  'PROCESS 
half the memory of competitive COBOL compliers. This major o pore ивр 
advantage Is just one reason many business programmers аге 920 "ROUTINE PUTS UP DISPLAY 
switching to Nevada COBOL. 930 ' 
940 POKE 16916,0 
950 CLS 


And, lots of students are using Nevada COBOL because it's the 960 PRINT"RESULTS FOR YEAR:";¥1;" — QUARTER:";Ql; 


affordable, easy to use COBOL! Order yours now! 970 PRINTTAB(40);"MARKETPLACE VER 1.1(8)" 
980 PRINT" PROD TECH"; 
Also available: COBOL Application Packages Book 1 ..$24.95 e ciues i а Mu rj 
Nevada SORT ..$119.95 Nevada EDIT ...$119.95 1010 PRINTTAB(33); "DEMAND"; 
1020 PRINTTAB(45);"SOLD"; 
Al! our software requires the CP/M operating system, 32K 1030 PRINTTAB(52); "COST"; 
RAM, one disk drive, CRT or video display and keyboard. 1040 PRINTTAB(58) ; "PRICE" 
Available on 8" standard single density or 5." diskettes for en E ГЫ TR RE TEE 
Apple II, Osborne |, North Star, Micropoils Mod Hl, Superbrain, 1070 PRINT'INVENTORY"; ` dob 
TRS—80, IBM —PC and many other microcomputers. Dealer, 1080 PRINTTAB(10);"RET EARN"; 
Distributor, O.E.M inquires Invited. 1090 PRINTTAB(20);"PROD R&D"; 
1100 PRINTTAB(31);"MFG R&D"; 
D 1110 PRINTTAB(42) ; "ADVERT"; 
COD's WELCOME 1120 PRINTTAB(SO);"FIXED COST" 
1130 PRINTUSINGP2$; 11, R 1/ 1000,D1/1000, 2/1000 , D3/1000 ,Fx/1000 
1140 PRINTUSINGPSS ;F1(6)/1000 


POKE 16916,7 


ELLIS COMPUTING (415) 751-1522 и in PRINT 


1170 RETURN 
600 41st Avenue, 1402 
San Francisco, СА 94121 1190 "ROUTINE UPDATES PARAMETERS FOR NEXT QUARTER RUN 
1200 ° 
: T8S —0D. т ie i. eC jer Inc. Osborne і, A t „м, 
Jrecemerks СР, ООШ ИЙЫН — vase Eba? Cts en sborn 1210 IF LEN(MIS)»0 THENPRINT: PRINT"MSG: ";MIS 


1220 MISz"" 
1230 IF RI>FX THEN 1280 
1240 CLS:PRINT:PRINT"YOU LOST !!!9!]!3!,3!:11" 


Listing 6 continued on page 164 
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For Cooling 


As soon as you move to 64K RAM or 

80 columns you need SYSTEM SAVER. 
Today's advanced peripheral cards 

generate more heat. In addition, the cards 

block any natural air flow through the Apple 

ll creating high temperature conditions that 


substantially reduce the life of the cards and 


the computer itself. 

SYSTEM SAVER provides correct 
cooling. An efficient, quiet fan draws fresh 
air across the mother board, over the power 
supply and out the side ventilation slots. 


JUST CLIPS ON. 
NO MOUNTING OR 
HARDWARE REQUIRED. 


COLOR MATCHED TO 
APPLE Il. 


For Line Surge 
Suppression 


The SYSTEM SAVER provides essential 
protection to hardware and data from 
dangerous, power surges and spikes. 

By connecting the Apple Il power 
input through the SYSTEM SAVER, power 
is controlled in two ways: 1) Dangerous 
voltage spikes are clipped off at a safe 130 
volt RMS level. 2) High frequency noise is 
smoothed out before reaching the Apple II. 


For Operating 
Efficiency 


SYSTEM SAVER contains two switched 
power outlets. As shown in the diagram, 
the SYSTEM SAVER efficiently organizes 
your system so that one convenient, front 
mounted power switch controls SYSTEM 
SAVER, Apple ll, monitor and printer. The 
heavy duty switch has a pilot light to alert 
when system is on. You'll never use the 
Apple power switch again! 


$8995 at your local dealer or 
order direct by phone or mail from: 
Kensington Microware Ltd. 

300 East 54 Street, Suite 3L 

New York, NY 10022 

(212) 486-2802 


SYSTEM SAVER 7 / 
APPLE II 


When ordering by mail include payment of 
$89.95 plus $2.50 for handling. New York 
State residents add 6⁄4% sales tax. 

By phone payment can be charged to 
VISA or MASTERCARD. 


Dealer inquiries invited. 


APPLE [| 


POWER 


PRINTER 


Circle 216 on inquiry card. 


Z4 KENSINGTON 
МО” MICROWARE 


Listing 6 continued: 


1250 INPUT"NEEU TERMINAL EMULATOR" ;A$ 

1260 IF AS="Y" OR AS="y" THEN РОКЕ16890 ,0: X=USRO (0) :X=USR 5(0) 
1270 STOP 

1280 RI-RI-FX 

1290 IF F1(6)5»FX THEN 1340 

1300 CLS:PRINT:PRINT"OPPONENT [S BROKE. YOU WIN !!!1!!" 
1310 INPUI"NEED TERMINAL EMULATOR"; AS 

1320 IF A$="Y" OR AS="y" THEN POKE 16890,0: X-USR(O) : X=USR 5(0) 
1330 STOP 

1340 PRINT: PRINT“INPUT VALUES FOR QUARTER "; 

1350 IF QI+1>4 THENPRINTI: ELSE PRINTQI+1 

1360 IF T3>TL THEN GOSUB 1580 ‘UPGRADE PROD TECH 

1370 EF T4>T2 THEN GOSUB 1760 ‘UPGRADE MFG TECH 

1380 PRINT 

1390 PRINT"MAXIMUM LOT SIZE "; 

1400 PRINTUSENG'"UO 404040" :RI/CI-1. 

L410 INPUT'"LOT SIZE "Ll 

1420 [F RI-LI*CIXO THEN PRINT"YOU CAN'T AFFORD IT":L1=0:GOTO 1410 
1430 RI-RI-LI*CI 

J440 PRINTUSING"RETAINED EARNINGS; ###tt.# ":RI/1000. 

1450 INPUT"PRODUCT R&D BUDGET (IN 5000) "';01:01=р1%1000 
1460 IF RI-DIXO THEN PRINT'"YOU CAN'T AFFORD IT":D1-0:GOTO 1450 
1470 RI-RI-DI 

1480 INPUT"MANFACTURING R&D BUDGET (IN $000)";D2:D2-D2*1000 
1490 IF R1-D2X0 THEN PRINT"YOU CAN'T AFFORD IT":D2-0:GOTO 1480 
1500 R1=R1 -D2 

1510 INPUT"ADVERTISING BUDGET (IN $000)":D3:D3=D3*1000 
1520 IF Кі-03<0 THEN PRINT"YOU CAN'T AFFORD IT":D3-0:GOTO 1510 
1530 R1=R1-D3 

1540 INPUT"SELLING PRICE'';C2 

1550 MOS="" 

1560 INPUT"MSG TO OPPONENT"; HOS 

1570 RETURN 

1580 * 

1590 'ROUTINE UPGRADES PRODUCT TECHNOLOGY 

1600 ' 

1610 PRINT 

1620 PRINT"PRODUCT TECHNOLOGY POINTS AVAILABLE ";T3-Tl 
1630 INPUT"POINTS TO UPGRADE";PT 

1640 IF PT^(T3-T1) THEN 1620 

1650 LF PT-0 THEN RETURN 

1660 IF PT>0.5 THEN 1720 

1670 IF PT>0.2 THEN 1700 

1680 IF R1-3E5<0 THEN PRINT'YOU CAN'T AFFORD IT":GOTO 1610 
1690 RI-RI-3E5:CI«sCI*(0. 5*PT*1.):TI-TI*PT:GOTO 1740 

1700 IF В! -ВЕ5<0 THEN PRINT"YOU CAN'T AFFORD ІТ": СОТО 1610 
1710 RI-RI-8E5:CI 2C1*(0.5*PT*1,): TIZTI4PT:GOTO 1740 

1720 IF R1-1.5E6€0 THENPRINT"YOU CAN'T AFFORD IT":GOTO 1610 
1730 RI-RI-1.5E6:CIz2CI*(PT*0,54]): TI* TI-PT 

1740 ВІ =КІ +1 1%С2%, 1:11=0: PRINT" INVENTORY SOLD FOR 10% OF MARKET VALUE" 
1750 RETURN 

1760 * 

1770 'ROUTINE UPGRADES MFG PROCESS 

1780 ' 

1790 PRINT 

1800 PRINT'MANUFACTURING POINTS AVAILABLE ";T4-T2 

1810 INPUT'"POINTS fO UPGRADE"; PT 

1820 IF PT>(T4-T2) THEN 1800 

1830 IF PT-O THEN RETURN 

1840 IF PT20.5 THEN 1900 

1850 IF PT>O.2 THEN 1880 

1860 iF К1-2. 5Е5<0 THENPRINT"YOU CAN'T AFFORD IT":G0TO1790 
1870 Ri=R1-2. 5E5:Cl=C1-C1*PT: T2=T2+PT: GOTO 1920 

1880 IF R1-6E5X0 THENPRINT"YOU CAN'T AFFORD IT":GOTO 1790 
1890 RI-RI-6E5:CI-Cl-CI*(PT): T2- T24PT:GOTO 1920 

1900 IF Ві-1Е6<0 THENPRINT"YOU CAN'T AFFORD IT":GOTO 1790 
1910 RI-RI-IE6:CIzCI-CI*PT: T2=T2+PT 

1920 PRINTUSING"NEW MFG COST: (Hid(d";cl 

1930 RETURN 

1940 * 

1950 'ROUTINE CRUCHES THE NUMBERS AND UPDATES THE QUARTER 
1960 ' 

1970 Qi-Q1«1:IF QI*4 THEN Ql-s1:Yl-Yl el 

1980 * 

1990 'DID TECHNOLOGY INCREASE 

2000 ' 

2010 IF ІМТ(01/1Е5)<1 THEN 2050 

2020 FOR I=0 TO DI STEP 1Е5 

2030 IF RND(O)>.75 THEN T3=T3I+. 1 

2040 NEXT 

2050 IF ІМТ(р2/1Е5)<1 THEN 2090 

2060 FOR I=] TO D2 STEP 1Е5 

2070 [F RND(0)5.75 THEN T4=T4+, | 

2080 NEXT 

2090 [F INT(D3/IES)«1 THEN 2140 

2100 FOR I=! TO D3 STEP 1Е5 

2110 IF RND(O)>. 75 THEN М1=М1+.05 

2120 NEXT 

2130 IF М1>1.0 THEN Ml=1.0 

2140 'NOW WAIT FOR MASTER 

2150 "PREPARE OUTBOUND MESSAGE 

2160 Х$="" 

2170 XS=STRS(T1L) +" "«STRS(T2)4 “+STRSCMI +" "+STRS(C1) 
2180 XS=XS+" "«STRS(C2)*" "«STRS(RI)*" "+STRS(LI)+" " 

2190 XS=XS+STRS(LI) +" "4STRS(SI)«" "«CHR$(13) 

2200 X=USR1(0) 

2210 IF CHRS(PEEK( IB) AND 127)<>"а" THEN 2200 

2220 POKE OB,ASC("b") 

2230 X=USR2(0) 

2240 X=USR} (0) 

2250 IF CHRS(PEEK(IB) AND 127)<>"s" THEN 2200 

2260 J=LEN(X$)} 

2270 POKE BG, J 

2280 FOR I=L TO J 

2290 POKEBF+I-1 ,ASC(MID3(X$,1,1)) 

2300 NEXT 

2310 Х=0584(0) 

2320 X-USRI(0) 
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2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2140 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 


IF CHRS(PEEK(IB) AND 127)<>"c" THEN 2320 
POKEOB,ASC("d") 

X=USR 2(0) 

X=USR 3(0) 

J=PEEK(BC) 

Х$="" 

FOR 1=! TO J-l 

X$=X$+CHRS (PEEK(BF *I-1) ) 

NEXT 

GOSUB2690 

Е](1)=Х 

GOSUB2690 

F1(5)=X 

GOSUB 2690 

FI (6)™X 

GOSUB2690 

FL(3)=X 

GOSUB2690 

С1=Х 

GOSUB 2690 

R1=X 

GOSUB 2690 

11=Х 

GOSUB 2690 

B3-X 

GOSUB 2690 

B2-X 

GOSUR 2690 

SI-X 

GOSUB2690 

B4=X 

GOSUB 2690 

Е1(9)=Х 

GOSUB 2690 

FX=X 

GOTO 275D 

K=INSTR(L,X$," ") 

IF K=] THEN XS$*RIGHTS(XS,J-2):J=J-1:G010 2690 
X=VAL(MLDS(X$,1,K-1)) 

J=J-K 

XS-RIGHTS(X$,J-1) 

RETURN 

X-USRI(0) 

IF CHRS(PEEK( LB) AND 127)-"n" THEN 2850 
POKEOB ,ASC(" a") 

X-USR2(0) 

X=USR 3(0) 

MIŞ =f 

J=PEEK(BC) 

FOR I-1 TO J-l 

MIS=MLS+CHRS (PEEK(BF *1-1)) 
NEXT g 
IF LEN(MOS)-0 THEN POKEOB,ASC("n'):X=USR2(0):RETURN 
POKEOB ,ASC ("т") 

X=USR2(0) 

X=USR 1 (0) 

IF CHRS(PEEK( ЕВ) AND 127)€»"s" THEN 2860 
MOS=MOS+CHRS (13) 

J-LEN(MO$) 

FOR I=! TO J 
POKEBF*I-1,ASC(MIDS(MOS, I, 12) 
NEXT 

POKEBC , J 

X=USR4(0) 

RETURN 


Listing 7: Pseudocode for the executive section of the 
Marketplace game. The line numbers in parentheses perform the 
stated function; the first set is for the Task Manager program 
and the second is for the Slave program. 


Load machine-language code (40) (60) 
Define machine-language code entry points (90-260) (90-260) 
Initialize RS232C port (270) (270) 


If terminal emulator required then call EMULATOR (290-310) (290-310) 


Establish communications link (320-440) (320-410) 
Initialize program variables (450-810) (420-750) 
Do Forever: (820-960) (760-900) 


Call DISPLAY last quarter (820) (760) 
Do until next quarter values OK: (830-910) (770-880) 
Save current value of retained earnings 
Call GETVALUES (840) (780) 
Feedback input for review 
If values not OK then restore retained earnings 
Endloop 
Call PROCESS (950) (890) 


Endloop 


Circle 286 on inquiry card. emp 


OF ALL THE THINGS 
YOU BUY, 
. HOW MANY ARE 
. GOOD ENOUGH TO BE 
WARRANTED 5 YEARS? 


Few disks'stand the test of time. threshold of your system. And Dealers. Software houses. 
Because few are built to the built to exceed all industry 


Check our prices, services and 


| precision standards or certified to specifications including those of . 
the critical levels of Omni's ANSI, ECMA, ISO and virtually x ipie i با‎ ii — 
complete line. every drive manufacturer. So you аре, small ا‎ fast 
Each Omni disk is rated for 12 can count on them for the long delivery and copy protection 
million passes without disk- haul. We guarantee it. schemes on disks for virtually 
related errors or significant wear. Call toll-free (800 343-7620) for апу system. 
Each is certified error-free at a your nearest dealer. In Mass., call 
minimum of twice the error- 617 799-0197. 


Omni Resources, 4 


OVINI 


THE DISK GOOD ENOUGH 
TO BE WARRANTED 5 YEARS 


Task Manager Slave 
Parameter Variable Variable 


Product Technology 
used T1 
available T3 
competitor's F1(1) 
Manufacturing Technology 
used T2 T2 
availabie T4 T4 
Market Reputation 
your company M1 M1 
competitor F1(3) F1(3) 
Unit Demand 
your company B2 B2 
competitor B4 B4 
Units Sold 
your company S1 S1 
competitor F1(9) 
Unit Price 
your company C2 
competitor FHS) 
Retained Earnings 
your company H1 
competitor F1(6) 
Variable Costs C1 
Fixed Costs FX 
Inventory 1 
Product R&D D1 
Manufacturing R&D D2 
Advertising D3 
Base Demand B1 
Seasonal Demand B3 
Inflation NF 
CBR Task Manager CB 
CBR Slave CC 


Table 3: Definitions of variables used in the Task Manager and Slave programs. 


Listing 8: The GETVALUES subroutine used by both the Task Manager and Slave pro- 
grams. The numbers in parentheses refer to the line numbers in the respective programs; 
the Task Manager program is first and the Slave program is second. 


Display any message from opponent (1270) (1210) 
If game lost: (1290-1330) (1230-1270) 
Display message 
If terminal emulator required then call EMULATOR 
Stop 
Enditf 
Reduce Retained Earnings 
If game won: (1350-1390) (1290-1330) 
Display message 
If terminal emulator required then call EMULATOR 
Stop 
Endif 
If Product Technology Available > Product Technology Used then call Product Upgrade 
(1420) (1360) 
If Manufacturing Technology Available > Manufacturing Technology Used then call 
Manufacturing Upgrade (1430) (1370) 
Compute and display maximum lot size (1450-1460) (1390-1400) 
Prompt for and error check the following: (1470-1620) (1410-1560) 
Lot Size 
Product R&D budget 
Manufacturing R&D budget 
Advertising budget 
Selling Price 
Message to opponent 
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so I will explain how the programs 
function and flow in pseudocode 
terms and leave you to work through 
the BASIC listings of the programs. 
The BASIC listing for the Task 
Manager program is shown in listing 
5, and the Slave program is shown in 
listing 6. Table 3 lists the important 
variables and their BASIC names for 
each program. 

Listing 7 is the pseudocode of the 
executive section for both the Task 
Manager and the Slave programs. 
Both programs set the RS-232C port 
to 300 bps, no parity, one stop bit, 
and an 8-bit word. (For other set- 
tings, refer to the TRS-80 Model III 
Operation and BASIC Language 
Reference Manual, pages 41-48.) 

The “establish communications” 
step requires some explanation, In 
general, the Task Manager (lines 
320-440) does not know if the Slave 
program is on-line when it tries to in- 
itiate communications, so the Task 
Manager simply sends a control char- 
acter, pauses, listens, and repeats the 
process. It keeps this up until it re- 
ceives a recognizable test character. 
This requires that the RS-232C port 
be initialized to the “no wait” condi- 
tion—when the receive routine is in- 
voked, it returns immediately, 
whether or not a character has been 
received. The Slave program (lines 
320-410), on the other hand, in- 
itializes its RS-232C port to the "wait" 
condition. The Slave simply has to 
listen for the test character and send 
an acknowledgment when it receives 
a character it understands. After the 
communications link is established, 
the Task Manager resets its port to 
the "wait" condition for the re- 
mainder of the program. (The ter- 
minal emulator must have a "no 
wait" condition established before it 
is called.) 

The executive section uses three 
subroutines. The DISPLAY subrou- 
tine uses simple print statements. The 
Task Manager DISPLAY subroutine 
is found in lines 970-1230; the Slave's 
is in lines 910-1170. 

The GETVALUES subroutine 
(pseudocode shown in listing 8) is the 
same for the Task Manager and the 
Slave. The two points to consider 
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For 59995 you can have а 
full powered personal computer. 


Most people know by now that the 
ZX8] from Sinclair Research is the 
lowest priced personal computer in 
the world. 

But serious program- | 
mers are looking for more ma 
than alow price. They're | 
looking for true computer 
power. And that’s where 
the ZX81 surprises a lot 
of people. 

Just look at the key- 
board and you'll get 
some idea of the 
ZX81 's power. It 
has more than 60 
BASIC commands, 
20 graphic symbols, and complete 
mathematical functions. And there's 
even more power that you can't see. 

A breakthrough in personal 
computers. The ZX81 offers features 
found only on computers costing two 
or three times as much. 

Just look at what you get: 

e Continuous display, including mov- 
ing graphics 

e Multi-dimensional string and nu- 
merical arrays 

e Mathematical and scienti- 
fic functions accurate 
to 8 decimal places 

e Unique one-touch W 
entry of key words We, 
like PRINT, RUN ^h 
and LIST 

* Automatic syntax er- 
ror detection and easy 
editing 

e Randomize function useful for both 
games and serious applications 

e Built-in interface for ZX Printer 

e 1K of memory expandable to 16K 

e A comprehensive programming 
guide and operating manual 
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16K Memory Module 


The ZX81 is also very convenient to 
use. It hooks up to any television set to 
produce a clear 32-column by 24-line 
display. And you can use a regular cas- 
sette recorder to store and 

recall programs by name. 


What you get. When 
you order your ZX81, you 
| get everything you need to 
start programming. 
It comes with connectors 
for your ТУ and cassette 
recorder, an AC adaptor, and 
a free programming guide and 
operating manual that com- 


i 
٦ ^ 
4 


Sinclair programs areavailable pletely documents the capabil- 


ities of the 7Х81. 


Options and add-ons. Like any 
full-powered computer, the ZX81 can 
be expanded and upgraded. 

Its IK memory can be expanded 
to over 16K just by plugging the 
Sinclair Memory Module onto 
the back of the unit. The cost 
is only $49.95. 

Sinclair has also published 
pre-recorded programs on cas- 


charge. Even after that, you can take 
advantage of our national service-by- 
mail facilities for a minimum fee. 
Order now and try it out for 10 
days. Simply send the coupon along 
with a check or money order. For 
faster delivery, call our toll-free num- 
ber and use your MasterCard or VISA. 

You have 10 days to try out the 
ZX81. If it isn't all we say it is, just 
send it back and we'll refund your 
money. 

Why wait any longer? With the Sin- 
clair ZX81, you can finally afford to 
have the computer power you've al- 
ways wanted. 


Call toll free 800-543-3000. Ask 
ûm for operator #509. In Ohio call: 
800-582-1364; in Canada 
» call: 513-729-4300. Ask 
for operator #509. 
Phones open 24 hours 

a day, / days a week. 
Have your MasterCard 
or VISA ready. 

These numbers are for 
orders only. If you just want 


settes for your ZX81. We're con- Free guide to programming | information, please 


stantly coming out with new pro- 
grams, so we'll send you our latest 


software catalog when you order 


your computer. 


How did we do it? The 
question most often asked 
about the ZX8l is, “How 
can so much computer 

power cost so little money?" 

The answer is that Sinclair 
Research simply took a different 
approach. Our only goal was to make 
programming power as affordable as 
possible. So we developed a radical 
new design that cuts costs dramati- 
cally without cutting computer power. 
For example, our unique Master Chip 
replaces as many as 18 chips used in 
other personal computers. 

The success of the ZX81 speaks for 
itself. It is now the fastest-selling per- 
sonal computer in the world. And we 
stand behind our product. [f anything 
goes wrong in the first 90 days, we'll 
repair or replace your unit free of 


write: Sinclair Research Ltd., 
2 Sinclair Plaza, Nashua, NH 03061. 


To order call toll free: 800-543-3000. 


| BT. MAIL T6: Sinclair Research Ltd., | 

One Sinclair Plaza. Nashua, NH 03061. | 

PRICE* QTY. AMOUNT 

$99.95 | |. 

$4995 mE 
Qu 
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l *U.S. dollars T@TAL 
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16K Memory 
Module 


| Shipping and 


| Address | 


Sinclair technology is alsoavailable in Timex/Sinclair 
computers under a license from Sinclair Research Ltd 
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BEHIND EVERY 


GOOD SINCLAIR 


If you own а Timex-Sinclair 1000 or 
ZX81 computer, you should have a 
Memopak behind її. From increased 
memory to high resolution graphics, 
Memotech has a Memopak to boost your 
system's capabilities. Every Memopak 
peripheral comes in a black anodised 
aluminum case and is designed to fit 
together in “piggy back” fashion to enable 
you to continue to add on and still keep an 
integrated system look. 


nta 3 mop pak RAM 


Printer Interface” 


High берй ion Graphics 


Order at no risk 

All Memotech products carry our 10 
day money back guarantee. If you're not 
completely satisfied, return it in ten days 
and we will give you a full refund. 
And every Memotech product comes with a 
six month warranty. Should anything be 
defective with your Memopak, return it to 
us and we will repair or replace it free of 
charge. Dealer inquiries welcome. To order 
any Memotech product call our toll-free 
number 800/662-0949 or use the order 
coupon. 


CORPORATION 


7550 West Yale Avenue 
Denver, Colorado 80227 
(303) 986-1516 
TWX 910-320-2917 


- 
| | Mail to: Memotech Co poration, 7550 West Yale Ave., Denver, CO 80227 | 


1 Code: BY 10 


16К RAN 

Cenizonics Parallel Printer Interface 
R5232 Printer Interface 

High Resoludon Graphics 

Shipping and handling 


[ * All prices quoted in U.S. dollars 
** Colorado residents please add sales tax 
| C Check (J MasterCard Û Visa 


| Account Мо, 
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IS A MEMOPAK 


*Price 


$179.95 


109.95 
39.95 
104.95 
139.95 
144.95 
4.05 


Memopak 64K RAM The 64K RAM extends the 
memory of your Sinclair by 56K to a full 64K. It 
is directly addressable, user transparent, is 
neither switched nor paged and accepts such 
basic command as 10 DIM A (9000). The 
Memopak 64K turns your Sinclair into a 
powerful computer suitable for business, 
recreational and educational use. No additional 
power supply is required. 


Memopak 32K RAM The 32K RAM Memopak 
offers your Sinclair a full 32K of directly 
addressable RAM. Like the 64K Memopak, it is 
neither switched nor paged and enables you to 
execute sophisticated programs and store large 
data bases. It is also fully compatible with 
Sinclair's or Memotech's 16K RAM to give you a 
full 48K of RAM. 


Memopak 16K RAM The Memopak 16K RAM 
provides an economical way to increase the 
capabilities of your Sinclair. And at the same 
time, it enables you to continue to add on other 
features with its “piggy back" connectors. It is 
compatible with the Sinclair 16K or a second 
Memopak 16K or Memopak 32K to give 32K or 
48K of RAM respectively. 


Memopak High Resolution Graphics The 
Memopak HRG contains a 2K EPROM monitor 
and is fully programmable for high resolution 
graphics. The HRG provides for up to 192 by 248 
pixel resolution. 


Memopak Printer Interface The memotech 
centronics parallel or RS232 printer interface 
paks enable your Sinclair to use a wide range of 
compatible printers (major manufacturers’ 
printers available through Memotech at 
significant savings). The resident software in the 
units gives the ASCII set of characters. Both 
Memopak printer interfaces provide lower case 
character capabilities. The RS232 Interface is 
also compatible with modems. 


New products coming soon Memotech will 
soon be introducing four new Sinclair 
compatible products: a high quality, direct 
connection keyboard, a digitizing tablet, a 16K 
EPROM and a disk drive. Watch for our future 
advertisements. 


Listing 9: Psgudocode for Task Manager's PROCESS subroutine. This subroutine 
manages all data and performs number-crunching for both Task Manager and Slave. 
Numbers in parentheses refer to the Task Manager program only. 


Update Quarter and Year counters (2030) 


For each 100,000 increment of Product R&D budget: (2070-2100) 
If random number > 0.75 then increase Product Technology Available by 0.1 


Endloop 


For each 100,000 increment of Manufacturing R&D budget: (2110-2140) 
If random number > 0.75 then increase Manufacturing Technology Available by 0.1 


Endloop 


For each 100,000 increment of Advertising budget: (2150-2180) 
If random number > 0.75 then increase Market by 0.05 


Endloop 


If Market > 1.0 then set Market = 1.0 (2190) 


Wait for Slave program to reach this point (2200-2240) 
Request parameter message from Slave (2250-2260) 


Call RECEIVE (2270) 


Unload RECEIVE buffer to BASIC string (2280-2320) 
Parse and convert string to required program variables (2330-2390) 
Compute the following for both programs: (2430-2530) 


Tota] Demand 
Inflation 

Unit Demand 
Units Sold 
Inventory 
Retained Earnings 


Convert Slave program variable to strings and load XMIT buffer (2570-2660) 
Tell Slave message is ready and call XMIT when requested (2670-2720) 
If any outbound messages to opponent: (2730-2850) 


Load XMIT buffer 
Tell Slave message is ready 
Call XMIT when requested 
Endif 
If any inbound messages: (2860-3000) 
Request Slave to send 
Call RECEIVE 


Unload RECEIVE buffer to message string 


Endif 


here are that each program has suffi- 
cient information to determine when 
either player wins or loses and that 
the retained earnings are reduced 
each time an item is bought. The re- 
quirement to reduce retained earnings 
as items are purchased dictates most 
of the flow of this subroutine. In ad- 
dition, each value is checked to en- 
sure that sufficient funds are available 
before any action is taken. The two 
subroutines PROD UPGRADE and 
MFG UPGRADE handle the adjust- 
ment of the product and manufactur- 
ing upgrades and reduction of re- 
tained earnings. After all values have 
been input they are fed back to the 
player for final approval. If any value 
is rejected, you must reenter all of the 
others, This may seem burdensome, 
but during play it lets you reevaluate 
your strategy. 


The PROCESS subroutine is the 
most interesting portion of the pro- 
gram. Initially, I envisioned both pro- 
grams doing their own computations, 
which would simplify both the traffic 
between the computers and the pro- 
gramming. Unfortunately, that 
wasn't possible because each com- 
puter would have had to use the 
BASIC random-number generator in- 
itialized to a different starting point 
and would have drawn different ran- 
dom numbers. Environmental factors 
such as inflation and demand would 
also have been different for each pro- 
gram, So I decided to have one pro- 
gram do all of the environmental 
computations and share the informa- 
tion. The only thing left to do was to 
figure out how to accomplish that. 
The general solution to the problem 
follows, 


1. compute specific parameters for 
each computer 

2. have the Slave program report its 
updated values to the Task 
Manager 

3. have the Task Manager compute 
the environmental parameters 

4. give the Slave the new values 


Although the PROCESS subrou- 
tine pseudocode for the Task 
Manager is different from that for the 
Slave, the key to Marketplace is the 
interaction of these two routines. The 
following discussion presents the 
Task Manager's point of view (see 
listing 9), (To understand the com- 
plementary processes, refer to the 
Slave pseudocode in listing 10 any 
time an action by the Slave program 
is mentioned.) After the quarter and 
year counters have been updated, the 
payoffs for all the R&D and advertis- 
ing budgets are determined. These 
values are computed locally by each 
computer. At this point, the pro- 
grams must be synchronized to ac- 
complish the data transfer, The Task 
Manager sends a test character and 
waits for an acknowledgment. If the 
proper test character is received, the 
Task Manager tells the Slave to begin 
transmission and calls the machine- 
language receive routine. Then the 
Task Manager converts the received- 
character string to numeric 
parameters and computes the remain- 
ing values. The outbound data string 
is prepared and the Slave is informed 
that a data message is ready. When 
the Slave requests the message, the 
machine-language transmit routine is 
called and the message is sent. The 
text dialogue between the players is 
handled in a similar manner. 


Closing Notes 

I have focused on the first genera- 
tion of Marketplace. Many readers 
will recognize that the programs 
described here have overlooked a 
plethora of possible interactions. For 
example, production capacity is 
unlimited, the product demand is in- 
elastic, technologies once gained 
through R&D have an unlimited shelf 
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inch 8B x 24 line screen 
resolution (P-31) display 
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Full size smart terminal with detachable keyboard 


4MHz. ZB0A™ CPU 

64K RAM main memory 
200 Kbyte 54" floppy disk 
(Osborne, Xerox, IBM formats) 


Two serial ports — | === 


Complete software package. 
Including: | 


CP/M Operating System 
WordStar® Word Processing 
Microsoft® BASIC 80 
NorthStar compatible BAZIC® 
Spelling Checker 

Electronic Spreadsheet 


$1790 is the total retail price of the complete Micro 
Decision™ System you see in this ad. And that 
includes the computer with a disk drive, a full size 
smart terminal, and over $ 1800 worth of software. 
No other business computer available today offers 
so much for so little (a comparable Apple system 
costs almost twice as much). 

The Micro Decision is a bargain any way you look 
at it. The computer alone, with all that software 
and one disk drive is only $1195. If you want to 
add another disk drive, the price is still great: just 
91545. And the smart terminal is only $595. Retail. 


As for the microcomputer itself, our Micro Decision 


You can't buy more 
computer for less. 


includes a64K CP/M? 2.2 Operating System. That's 
the industry standard operating system that gives 
you access to over 2000 business programs (avail- 
able right now—right off the shelf). 


If you'd like more information, or to find out about 
our substantial quantity discounts, call us at (415) 
430-1970. Well introduce you to more Morrow. 
And less price. 


LOOK TO MORROW FOR ANSWERS TODAY 


MORROW DESIGNS 


600 McCormick St. 
San Leandro, CA 94577 
(415) 430-1970 
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Corporation 


CP/M 1s a registered trademark of Digital Research, Inc. 


WordSter 1з а registered trademark of MicroPro, Inc. 
Microsoft is а registered trademark of Microsofi 


BAZIC is а registered trademark af Micro Mike's, Inc. 
Micro Decision is a trademark of Morrow Designs 


Listing 10: Pseudocode for Slave's PROCESS subroutine. This subroutine transmits and 
receives messages. Numbers in parentheses refer to the Slave program only. 


Update Quarter and Year counters (1970) 
For each 100,000 increment of Product R&D budget (2010-2040) 
If random number > 0.75 then increase Product Technology Available by 0.1 
Endloop 
For each 100,000 increment of Manufacturing R&D budget (2050-2080) 
If random number > 0.78 then increase Manufacturing Technology Available by 0.1 
Endloop 
For each 100,000 increment of Advertising budget (2090-2120) 
If random number > 0.75 then increase Market by 0.05 
Endloop 
If Market > 1.0 then set Market = 1.0 (2130) 
Convert program parameters to strings and prepare XMIT string (2160-2190) 
Wait for Task Manager to reach this point (2200-2250) 
Load XMIT buffer from XMIT string (2260-2300) 
Call XMIT when requested (2310) 
Wait for Task Manager to say message is ready (2320-2330) 
Tell Task Manager to send (2340-2350) 
Call RECEIVE (2360) 
Unload RECEIVE buffer to BASIC string (2370-2410) 
Parse and convert string to required program variables (2420-2680) 
If any inbound messages (2750-2840) 
Request Task manager to send 
Call RECEIVE 
Unload RECEIVE buffer to message string 
Endif 
If any outbound message (2850-2970) 
Tell Task Manager message available 
Load XMIT buffer 
Call XMIT when requested 
Endif 


life, and fixed costs are really ar- 
bitrary. My intent was to explore 
techniques for a two-machine 
dialogue and to create a game that re- 
quired its players to use the best com- 
puters available—their own mental 
faculties. Marketplace in its current 
form requires a great deal of thought 
and planning on the part of its players 
to balance the parameters. It is very 
easy in this game to get behind the 
curve and be destroyed by the com- 
petition. 

Success at Marketplace depends on 
how well you ride the “curve” of ris- 
ing prices by improving your pro- 
duct's level of technology, maintain- 
ing your market reputation, and 
keeping your retained earnings high. 
a 


The author has offered to make 
copies of his programs available to 
BYTE readers. Send a blank disk and a 


check or money order for $15 to 
Robert Dickinson 
POB 3004 
Thousand Oaks, CA 91362 


superBrain Il"- CompuStar Network Systems 


Excellent dealer & EOM discounts 
CMC’s own national on-site service 
Toll-free Ordering & technical assistance 


e Module replacement 
e Advertising co-op 
e After-sale support 
CMC ALSO OFFERS 
e Optional green phosphor screen 
e Enhanced DOS software with advanced files 


Six-month warranty 
High resolution graphics 
System support training 


in our facilities software and others 


SOFTWARE, PERIPHERALS FOR SUPERBRAIN COMPUSTAR 


SOFTWARE PRINTERS MODEMS 
Accounting Plus Microsoft Datasouth Anderson-Jacobson 
Wordstar die T au CAT Novation 
dBase |i ortran . Ito 
Microplan Cobol 80 Okidata HARD DISKS 
Profitplan M/T Pascal NEC CMC Targa 
Bisynch 80 P/L1 80 Starwriter Corvus 
CBasic Il Spellguard F10 MEDIA 
Spellstar Dysan 
Verbatim 


CMC N NATIONAL 


A Division of Computer Marketing Corporation 
11058 Main Street, Suite 220 
Bellevue, Washington 98004 

TELEX: 152556 SEATAC 


MISC. 
Line Filters 
Power Supplies 
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directory, diagnostics, disk editor, communications 


CompuStar 
Hard Disk 


Systems 
10mb, 32mb & 96mb 


Control Data Corp. 
Phoenix Drives 
9448-96 CMD 

9448-32 


LOWEST PRICES 
ANYWHERE! 


For Information Call (206)453-9777 
To Order, Call Toll-free 1-800-426-2963 


| 
DEALER INQUIRIES, GSA, GOVERNMENT. EDUCATIONAL BIDS INVITED | ^ d | 
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pay hundreds more > for 


a four (as in QUAD) function IBM PC board? 


This may be the only board you need to 
expand your IBM personal computer. Stan- 
dard with three functions; memory up to 
256K, clock/calendar with battery back-up, 
and asynchronous serial (RS232C) port, 
(COMI or COM2). On the same board а 
parallel printer port can be added for anextra 
$50. All the options you may ever need if you 
have the color graphics adapter. If you have 
the monochrome/printer adapter, you can 
save the $50, unless you plan to run two 
parallel interface printers. Or vou may add 
this option later if needed. 


No corner cutting here 

You may think that since this board costs so 
much less there has to bea catch. The catch is 
you have to put the board in yourself, and set 
a switch to tell your computer the board is 
there. It's all done in less than ten minutes. 
Our clear instructions with illustrations make 
it a snap. The board isa four layer design with 
rows of nine memory chips for full parity 
checking. Each board is solder masked, silk 
screened, and has gold plated contacts. The 
memory chip locations are all socketed. АП 
components are premium grade, meet IBM 
performance specifications, and are burned 
in and tested prior to shipment. The highly 
rated design is well proven with several 
thousand boards in the field providing reliable 
service. 


How much memory? 

We offer the board with 64K, 128K, 192K, or 
256K of memory. Buy only the memory you 
needor your budget allows. Quite frankly we 
don't think you can put your own untested 
chips on as cheaply, and ours are prime #1 
chips, burned in , tested, and warrantied for 
one year. We have found the 192K board to 
be the most popular because coupled with the 
64K in your computer this gives you a full 
256K of memory. The board can hold up to 
256K (a total of 320K with the 64K in the 
PC). 

Clock/calendar & clip-on battery 

That round thing in the picture is a lithium 
battery. It may last aslong as five years since 
it is only needed when the computer is turned 
off. Note the holder it is in. The under $4.00 
battery just slips out and a new one slips in. 


No soldering required as with some other 
clock boards. The clock/calendarsetsthe time 
and date when your computer is turned on. 
This is done with a program which we send 
you on a diskette. The clock on the board is 
set using the ІВМ DOS commands TIME and 
DATE. 


= 
Cri 
co 
f=" 
cre 
har | 
= 


The offer you shouldn't refuse 

Our spreadsheet offering, SUPERCALC, is 
the best one we have seen for the PC. It has 
all the features of the popular VISICALC 
program, with some extra features that make 
it much more useful and convenient. SUPER- 
CALC will address up to 512K of memory 
and if you order it with your board we will sell 
it to you for the unheard of price of $176. 
This offer is only available at the time you 
order your board. 


When you buy from us? 

Service and support are the keys when you 
buy any product. How many mail order 
companies take the trouble to write their 
own installation instructions? How many 
include schematics with their boards? How 
many offer a diagnostic program for just $10 
that let’s you check out your board so you 
don't send it for service until you know there 
really is a problem? Who else charges no 
extra for credit cards, COD fees, or shipping 
charges? How many will face our acid test? 


The acid test 

Qubie Distributing gives you our 30 day 
satisfaction guarantee on all board purchases. 
If you are not completely satisfied we will 
return the entire cost of your purchase as 
well as pay the postage to return it. If youcan 


get one of our competitors to give you the 
same guarantee, buy any other board you 
think compares and return the one you don’t 
like. We're not worried because we know 
which one you'll keep. On top of this we give 
you a one year parts and labor warranty, and 
a one year extended warranty for $50. War- 
ranty repairs are done in 48 hours or we will 
send you a new board. 


Ringquest 


Gordon Mills 
6 Denehill 
Bradford, West Yorkshire 
BD9 6AT England 


INSTRUCTIONS FOR MOVING: 
499 SECS SCORE Ə SECTOR 1 


Photo 1: The screen display for Ringquest. The map of 


the mines is drawn as you travel through the passages and 
caves. 


The main object of most adventure games is to fight 
monsters and grab all the treasure you can carry. Ring- 
quest, inspired by Tolkien, encourages a different point 
of view. You have the opportunity to offer friendship toa 
monster and pursue your quest by less violent means. Of 
course, for more hardened players the game also offers 
the traditional modus operandi for dealing with 
monsters: using swords and spells. 

I had been interested in creating a fantasy game since 
1979, when I acquired an 8K-byte Commodore PET. 
Having read about adventure games in magazines, | 
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wondered if I could pack one into a computer that had 
only 7K bytes of program storage. Eventually I managed 
to do just that, using a game I had come across as my 
model. (See "The Origin of Ringquest" for details of the 
game's evolution.) Later, I modified the game to run on 
my new Apple II with 48K bytes of RAM (random-access 
read/write memory). А description of the resulting ver- 
sion of Ringquest follows. 


Playing the Game 

The object of the game is, as you might expect, to find 
the ring and remove it from the mine. When you set out 
on each new quest, the only thing you can be certain of is 
that you will be exploring a set of caves and passages 
completely different from any you have met before. First, 
you'll descend into the center area of the mines. Your 
moves will be displayed on a map that shows passages 
and caves (see photo 1). When you enter a cave for the 
first time, you will usually see both a monster and 
treasure—unless you fall into one of the underground 
streams, that is, in which case you will be carried off to 
somewhere else in the mines (fortunately, only 5 percent 
of the caves contain these streams). Initially, more than 
half of the monsters you see will be Red Orcs, whose 
fighting ability is inferior to yours when you start. As 
you acquire weapons, your chances of meeting stronger 
monsters will increase. 

“Treasure” also includes weapons. These are always 
acquired in the same order and always improve your 
fighting ability. But if you greedily set about taking all 
the gold bars you can, your fighting ability will be re- 


duced in proportion to the amount of gold you have ac- 
quired. In any case, the number of gold bars you can 
carry is limited. 

All the main game operations are decided by random 
functions: selection of passages and caves, monster types 
and treasure, the monsters’ reactions to friendly over- 
tures, and the combat. Nevertheless, the field for 
decision making is wide. For example, you can retreat 
from any cave after entering it, decide whether to attack 
the monster or try for friendship, retire from a fight if 
hurt, and decide to fire an explosive charge. The latter 
not only unblocks rockfalls but sends such great re- 
verberations through the cave system that many of the 
monsters move to different caves. Of course, violent 
behavior is discouraged, so after you fire a charge your 
charm rating and injury resistance will be lower. 

If you are carrying at least one bar of gold when you 
enter a cave that contains no treasure or fewer than five 
bars of gold, and you try for friendship with the monster, 
it will demand some gold from you. The bartering pro- 
tocol that operates in the caves is as follows: 


(1) If you do not possess the number of bars the monster 
demands but comply with the demand, the monster 
is offended and always attacks. 

(2) If you refuse to comply with the demand, the 
monster is not offended, and you can decide to offer 
friendship again, to attack, or to retreat. 

(3) When you offer friendship again, the monster may 
demand more or fewer gold bars. 

(4) If you do possess the number of bars the monster 


demands and comply with the demand, you increase 
your chances of friendship by a factor roughly in 
proportion to the number of bars the monster 
demanded. 

(5) If the monster chooses to be friendly, you can then 
take any treasure that is inside the cave when you 
enter in exchange for the treasure you have acquired 
already. 


Winning at Ringquest requires both luck and a com- 
bination of skills. It may be many hours before you find 
the ring and many more before you figure out how to ac- 
quire it and take it out of the mine; until then, you have a | 
score to aim for. The ring itself plays a role in the scoring 
system. For instance, you stand a much greater chance of | 
success if the ring is in sector 2, but you gain only about 
100 points for taking the ring out of sector 2, while you 
gain 200 points if you manage to bring it safely out of sec- 
tor 1. I don't know what the highest possible score might 
be, because I have never successfully removed the ring 
from sector 1, but it should be possible to get nearly 300 
points. Time is the main constraint, and the approximate- 
ly 960-second allowance for traveling through each sector 
seems all too short when you are desperately engaged in 
barter with a Gray Elf who seems determined to ignore 
you! 

As in more traditional adventure games, you must 
work out one or two strategies for yourself. It wouldn't. 
be fair for me to divulge them here and spoil your enjoy- | 
ment! І can, however, offer some advice. You can obtain 
the ring only by visiting many caves, so you have to 


move fast and try to avoid long-winded bartering and re- 
tracing your steps through already-visited caves. You can 
use underground streams to your advantage during the 
first few minutes in each sector, because they let you 
rapidly seek more caves, but avoid them as you approach 
the time limit. Very occasionally, you may find yourself 
completely blocked, but this normally occurs only in the 
very early stages of the game. If you have a gunpowder 
flask, you can press E to create an exit at your current 
position, If you run out of explosives, just press E to end 
that quest and start again, 


The Origin of Ringquest 

The model I used for Ringquest took up 18K bytes of 
RAM on a 32K-byte PET. The game could be played by 
up to four players whose object was to obtain the most 
gold and return to the entrance. The PET graphics sym- 
bols, which create a network of passages between caves, 
were stored in a 40 by 25 array so that when you entered 
a cave, the screen cleared and you were offered informa- 
tion about a monster and treasure. If the monster did not 
kill you (which happened very quickly most of the time), 
the cave map was redrawn using POKE statements. This 
process, which required 13 seconds each time, was frus- 
trating, but there was a certain fascination in not know- 
ing which monster would appear next. 

I was determined to modify the program to fit into 7K 
bytes. My main objectives were to eliminate the long 


1982 VERSION IFR SIMULATOR 
Apple II Plus DOS 3.3 


ORS BOT ILS 
$ REMAINING 


Features a lifelike panel that simulates the 
airplane instruments that are used for flying and 
navigating in clouds. FLY IFR LANDINGS, 
PATTERNS, and CROSS COUNTRY in several 
areas of The United States. $50.00 at your 
computer store or direct from: 


PROGRAMMERS SOFTWARE 
2110 N.2nd St. 
Cabot Arkansas 72023 
(501) 843-2988 
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delay in redrawing the screen map, even up the chances 
for the player facing a monster, and reduce the chances 
(quite high in the original game) that a player might find 
passages blocked in every direction. First I decided to 
design a single-player game. Then I decided to make use 
of my limited knowledge of machine language to write a 
routine to store the screen display in the upper 1K bytes 
of RAM. 

By using machine language to store the screen display, 
I was able to dispense with the really large arrays. But I 
still needed arrays to store the details of the caves con- 
taining monsters and treasure; that would lend continuity 
to the game and exercise the players' judgment. I chose a 
3 by 50 array so that each cave had its position, monster, 
and treasure, Then I reduced the chances of meeting dead 
ends by doubling the chances of encountering both four- 
way passages and caves. Finally, I introduced an original 
idea: the gunpowder flask, which could blast through 
passages when the way was blocked. 

I retained a "rockfall" feature from the seed game; a 
rockfall in one of the passages occurred at random but 
with increasing frequency as the game proceeded. Be- 
cause you could "score" your treasure only if you re- 
turned to the mine entrance, this, in practice, limited the 
total number of moves. The goal of the game was still to 
acquire gold and return safely. By carefully pruning all 
nonessential features, I completed the first version, which 
I called "Mines of Moria," in three weeks. The game 
proved very popular when tested out among family, 
colleagues, and friends, but I was still not satisfied. For 
the game to be a true adventure, I wanted it to have a 
goal that transcended the mere acquisition of wealth. The 
solution, obvious enough in hindsight, was the idea of a 
Ringquest. 

After some thought, I made the following changes: 


(1) arranging for the ring to appear only after the Magic 
Sword has been obtained and used to kill a Balrog 

(2) including a scoring system of points for acquiring 
gold and silver charms and vanquishing certain 
monsters 

(3) adding a time limit and a time/score display to the 
screen map 

(4) letting the player withdraw from a fight when in- 
jured 

(5) introducing a gold-bartering system if the player 
offers friendship to one of the monsters 

(6) stipulating that, when a cave containing the ring is 
finally found, another condition placed on the player 
must be satisfied or the ring will be spirited away to 
another cave 

(7) including a Time Spell, which would occasionally be 
available from a wizard, to extend the normal time 
limit 

(8) adding an Invisible Cloak that, if obtained, would let 
the player enter any cave and take the treasure; the 
cloak also carried with it such drawbacks as prevent- 
ing you from fighting a monster or gaining informa- 
tion about your status 


5 «€ 
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How many times have you wanted a program that would 
instantly let you create a database ta enter, save, and retrieve 
information without having to spend hours figuring out how to 
run a structured data base management system? The 
TMMP/ FreeForm gives you an easy to use, powerful program 
that can be used for appointment calendars, client and 
prospect lists, personal and business inventories, recipes, 
record and tape indexes ... the list goes on and on. Because 
the TMMP /FreeForm is written in optimized machine code and 
uses random files, it runsfast enough to be used in "real time" 
applications like telephone logs, price lists, and catalogs. 


B Electronic Index Cards 
Stored Automatically in Alphabetical Order 


Ш Key Words 
Any Word, Number, or Date on Cards for Lookup and 
Printing 


E Built-in Screen Editor 
Full Featured with Word Wrap 


B Wild Card Searches 
For Card Title and/or Key Words 


B Hard Copy Options 
Uses Standard Printer Paper or 3" by 5" Index and 
Holodex Cards 


B Professional Self-Training Tools 
Fully Illustrated Manual, Video Tape Training Available 


™ 
WHAT IS THE Twp SYSTEM? 


The TOTAL MANAGEMENT /ZMARKETING PLANNING system 
or TMMP / is a fully integrated, screen oriented, software 
environment. Each powerful TMMP /software package can be 
used alone or a number of TMMP /packages can be put 
together with the TMMP /Front-End to give you one integrated 
software system. The TMMP/standard also means that once 
you learn how to use one TMMP/ software package, it's easy 
to learn any other TMMP /program. For instance, the key you 
use for "Insert" in one TMMP/ product is the same in all 
TMMP products and it is used the same way. The 

TMMP /"prompt box" allows quick and error free data entry 
with unique "help" screens that allow you to read "Help" 
without erasing the information you're working on. Like data 
can be transferred from one TMMP/package to another. For 
instance, information created with the TMMP/FreeForm can 
be directly accessed by the TMMP /Manager and 
TMMP/Manager data can be used directly by che TMMP/ Calc 
to create electronic spread sheets! Excellent manuals, video 
tape training programs; thelistgoeson and on. The TMMP / software 
is the new generation of software you've been waiting for and is 
available for not only desk top computers, but also supermicros 
and mini computers. 
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$149.98 
(316) 684-5281 


Now Put The Power 
Of The MPereerorm 


On Your Computer! 
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Available from you local computer 
dealer or order direct, postpaid, from 
TUSC! 
NOW! IBM-PC (PC/DOS) 
NOW! IBM-PC (CP/M-86) 
NOW! UniFLEX 
NOW! CANON СХ-1 
(See Your CANON Dealer) 
OS-3 SOON CP/M SOON 
DEC PDP/11 (RT-11) SOON 
Others Call Or Write 


$149.98 
$149.98 
$198.98 


ТММР / FreeForm Video Таре Train- 
ing Program 

VHS or Beta Format 
U-Matic Format 


$150.00 
$170.00 


TMMP/, TMMP/FreeForm. TMMP/Calc. 
TMMP* Manager, TMMP/Front-End, TMMP/Wri- 
ter, and TUSC logo are trademarks of the United 
Software Company. CX-1 1s a trademark of Canon 
Inc. IBM PC OOS ts a trade name of International 
Business Machines Inc, CP/M and CP/M-B6 are a 
registered trademark of Digtal Research Inc. POP 
and RT-11 are trademarks of Digital Equipment 
Corp, О5-9 is a trademark of Microware. UniFLEX 15 
a trademark of Technical Systems Consultants Inc. 
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Toll Free =" 8ОО - 854-6654 


CALIFORNIA & INFORMATION (714) 696-8088 | 


* 15 Day No Risk Policy 


x We accept ali ж Most Orders Shipped 
major credit cards. Within 24 Hours 


х Free Shipping* 
(Pre-Paid 
Cash Orders) 


* We will try fo meet 
or beat any currently 
advertised price. 


* Serving people everywhere 
since 1977 


PC-6000 


Pease cell for details, 


The serious fun machine for liv- 
mg, learning, working and play- 
ing. 
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PC-B001A Microcomputer (32K) .. CALL 
PC-B031A Dual mini-disk drives. , ..CALL 
PC.8012A IO unit, 32K, 7 stots . .,.. .4В9% 
FDC WO pon . , ‚139° 
NEC 8023 Printer ,..... .. , 469% 
32K Memory Add-on сага. . sazes- „<. . 9° 
PenTec 2 pon AS-232card.. .. ....155% 
RenTec Wedge Expansion w/32K . 489° 
RGB to Composite Video Converter, .129% 


МЕС PC-8001 Soltwara 


NEC CP/M Operating System 
FORTRAN by Microsoit 
General Accounting System 
Accounts Receivable System . , 
inventory Control System ... 
Payroll Syslom ..., cee vee 
Job Cosi System ... 4-8 
Select Word Processing w/speller ,..349*" 
Report Manager. . ‚ . 149" 
Games Pack 1 Alien, Space War 29% 
Games Pack 2 UFO Galaxian, Bomber, 29° 
WordS tar by Micropro . + 2ggee 
Datastar by Micropro .. a «vies 24070 
Mailmerge for NEC Wordstar 109% 
Spellstat by Micropro. . vee 169% 
Suversort by Місгорго - . -sisne .169% 
Basic-40 Compliier by Microsoft... ,. 349" 
Basic-80 by Microsotl | . 319»? 
Cobo!-BD by Microsolt 649% 
Racei NEC DOS ... ...... +. 199% 
Term Il Communications Pkg. -149% 
FiteFax System .. . ; 149? 
Protran (converts TAS: 80 soltware)  ..99"* 
KFSBO ISAM Package . 139" 


Moret Software and Aceessones everyday. 
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64K memory card by microsoft , , 
128K memory card by" 

192K memory card by " 

256K memory card Бу” 

64K ram chip upgrade kii 

Serial Async. Comm. card wii port, 
Serial Async. card with 2 ports , 
Clock Calendar card : 
Combo Card by Apparat ._.. . pue 
Joystick for ІВМ PLC . 
Expansion Chassis ......... RR Eq 
Baby Blue 2-80 wi64K & CP/M ... 
Percom mini-Itoppy drives (add-on) 
Tandon TM 100 minr-lloppy drives . 
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IBM compatible software 
Continental Home Accountant Plus . 129% 
ТМ. ІН by Innovative |. , ,, 

SuperSale .,, , 
SuperWrlter , 
Easywriter Il 

Easy Spetter .. 
Easy Filer. = 


кюе) 


ДЕЛ 


Wordstar by MicroPro А 
MailMerge by MicroPro 
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Please call for details. 


THE FRANKLIN ACE FEATURES 


= Apple 1 Compalibla 

» 64K RAM User memory 

• Upper and lower case 

® Typewriter style keyboard 

e Twelve key numeric pad 

* Alpha lock shi! key 

* VisiCalc triendly 

* 50 wall power supply 

s Built in Fan 

The Franktin ACE 1000 is a professional 
personal computer that 15 hardware and 
soltware compatible with the Apple Il and 
includes many features not found on the 
Apple unit. All programs written for the Apple 
И will run o the ACE 1000 without moditica- 
tion including those using high and low 
resolution black and wile graphics. The 
ACE 1000 ıs plugcompatib!e with Apple. All 
peripherais that operate In the Apple tl wiil 
орегаіе in Ihe ACE 1000 without modifica: 


tion, 
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The Alternative 
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* Apple I| Compatibility гл both peripheral 
cards and software 

* 6502 and Z 80 CPU's 

a 64K RAM, expandable іс 128K 

* RGB and Composile Video Output 

* Selectable 80 or 40 column display 

* High Resolution Graphics: 6 colors, 
280 x 192 wh four lines of text 

e 8 bit Parallel l/Ointerface 

a Detachabie Keyboard: Ail standard ASCII 
characiers and keyboard functions, 
upper/lower Case, and a numeric keypad, 
cursor control block, and 15 
programmable special function keys 

* Built-in hardware for mounting iwo 5% 
inch min:-floppy disk drives 
Six Apple H compatible slots for plug in 
neripheral cards 
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Please Call 
For More 
Information 
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Order Toll Free 


800 - 854-6654 


Info & California 714 - 698-8088 
Call or write for Free Catalog 


The Friendly Computer 


Ee <= 
Ww 


Wear o ge 
VIC 20 Personal Computer . 
VIC 1540 Single Disk Drive, , . 
Datasette Cassette 1/0 unit 
Joystick Controller 

VIC 1515 Graphic Printer 

VIC Super Expander . 

ЗК Ram Cartridge 

BK Ram Cartridge 

16K Ram Cartridge ,., 

VIC iEEE-48B interface. .... 


VIC AS-232C Terminal Interface . 


UMI SOFTWARE 
FOR VIC-20 


ViCalc - Viabte Calculator (T). E 1-3 
ViCat - Visible Catalog (8K) ( CALL 
ViCheck -Checkbook М1. (BK) (T) ГЫ 
ViTerm - Dumb Terminal (T) 16% 
Basic Programmers Шу ROM 

Spiders o! Mars (С). 

AMOK(C). 

AMOK (Т)... . 

Meteor Run (C} 

Alien Blitz{C}. 

Allen Blitz (T) 


3-DMaze (т). 
Raceway(T). .. 
Kosmic Kamikaze (BK/T) 
Kiddte Pak | (4 Tapes) . 
Super Four | (4 Tapes) 
The Alien (BK/T) 
Renaissance-Othello (C) . 
SkyMath (BK Т}. 
LongDive (BK T) 

SpaceDiv (8K/T) , 

Supet Hangman (BK/T) 

T = Tape. C = Cartridge. ВК = ЗК expansion 


MODEMS 


Ancho Autamarion Запад Merk | 


Novation Cat acoustic modem 
Novation 0-Cal direct connect 
Novalion Appie Са! 


({)Hayes 


Hayes Stack Smarimodem 
Hayes Stack Chronograph 
Hayes Appie Micromodem И 


ag + 


245" 
182» 
288" 


Universal Data Systems 


Direct Connact Modems 


185^ 
1997 
229 
248" 


103 LP Org ‘Ans 300 baud 

103) LP Grıg /Autt»ans 300 baud 
2027 LP Org Апа t200 baud 

2025 LP Ong 'Autceans 1209 baud 


DISKETTES 


We accepi! most major credit cards, bank wire lranslar, money orders, cashiers of certilíad 
checks and personal checks (10 days to claar. Unless propald with cash please add 576 


| Dysan 5'« SON. 100r 16 suete 
shipping. handling and insurance (min. $5.00) CA residents add 6% salos qax. Foraign 1 
= 


Dysan В Sg! Dan /Sgt Sidud 
Verbstirm 575' (Soll 10 u 16 servi} 50128 
Уеа B" Sob Dan Sgi инч 1034" 
Scotch 3M Ь*„` (Soil, tor 16 Sect. Заа": 
Same as AbOve ın quantity of 100 2457 
« Scotch 3M B^ Dhskettuz ali types CALL 
= Scolcti AM Grave Head Cie аруга Kat 
UEEI 


10138" 
1054" 
customers please call ior ardáring intarmation. Ali equdpment bs subject In price change and 
availability without rotica. Ait equipment is now and complote with manulacturers warranty. 
Wo have A 15 day satisfaction policy — call for delails. 


] 
! 
i 


6338 С à 


* We accept all 


* Serving people everywhere 


since 1977 


SHOP THE GREEN PAGES 


FOR 


DISCOUNTS 


ON 


APPLE PERIPHERALS!! 


APPLE Il COMPATIBLE 


ARE AND HARDWARE 


`7 VISICORP 


he eh a DP OMY 


VisiCalc A dene 
VislCalc Templates (New!) 
VisiFile (Data Base Manager) . ... , 
VisiTrend/VisIPlot. on 
VislSchedule (New!) . 

VIsiTarm 

VisiDex . К 

Desktop Ptan li 


Tax Preparer 
Real Esiaie Analyzer . 
Creativa Financing , 


(MkroPro) 


WordStar” by MicroPro 

MaiMerge* ny MicroPro 

SpeliSjar’ by MicroPro 

DaiaStar by MicroPro 

| Сагс51аг" by MicroPro. 
Supersor!l' by MicroPro.. 

Word&tar Customization Notes 


MICROSOFT 


MICROSOFT SOFTCARD PREMIUM SYSTEM 
{includas: Softcard, RAMCard, Vidax 
Videaipem 80 Col., Softswitch, Osborne 
CP/M User Guide) Lisl 755" only 659% 
Microsol| TASC Арріеѕо!! Compiler 149° 
Fortran-BU* „148° 
ALDS 892 
Basic Compiler’ 269** 
Cobol-80* 499° 
Time Manager 129" 


Super Text I| Ward Processor Muse 119** 
PFS. Personal Filing System 79% 
PFS: Report ‚79% 
ОВ Master . * . 165% 
Systems Pius Accounting Software CALL 
Peachtree Accounting Software” CALL 
Cor.hnental Accounting Pkgs 189** 
"Requires а 2-80 Soft-Card 


YWwordSiar 
Supaisorn 
MM 
Data5lar 
SpellStr 
Саю Stat 


/MICROSOFT 


BASIC BO 
BASIC Computer 


Se Манту SIMP 
mu LIS£'mu STAR 


d BASE t 

PLAN HO 

COANE 

PASCAL МТ » Yer 55 
Spetkjuard 

PASCAL Z 
SUPERCALG 


M Mountain 

ImtpütrchATEG 
CPS Multti-Function Card. 
Music Systern (16 voices). .., 
AID + DiAintertace , . 
Expansion Chassis (8 slols) ... 
Clock/Calendar card ' 
SuperTalker SD-200 . 
Rompius+ саға TTE 
Keyboard Filter ROM for Romptus . 
CopyRom for Romplus 


“уд 
А 4 
Sorrente Vallay Associatas 
SVA 2 + 2 Sgi. Оеп, B" Disk Cont 
SVA 2VX4 MegabyterB" Disk Cont 
AppieCache256K bySVA f 


Той Free 


ONLY 


major credit cards. 
x We will try to meet 


=> 
a s А 
з. 


Computer 
.. 169" 


299° 


„.. 279% 
.. 569" 


229" 


.. ° 


129°° 
..40% 
40% 
149" 
‚149° 


CALL 
CALL 


. CALL 


THE KEYBOARD COMPANY 


Joysticks by Keyboard Co 
23 Key Numeric Keypad by”  ... 


пен M&R 


Sup-A-Fan ,.......-., T 
Sup:F:Terminat BO column card. . 


CONCOMP 


16K RAMBoard assembled & tested 
16K RamBoard by CCI in kit form 


Miscalianeouvs 
Forth (Apple compatible) Drives Р 


aa 
115° 


45°” 


- 
. 299% 


. 69" 


. B0 


.CALL 


IEEE-4BB interlace by SSM . .. . ...389* 


Айма Video Processor Mod 
Videodisk-Applelnterface... . .,. 
Echo it Speech Synthesizer . 

Symiec Lighipen ...,. ... . oe 
The Mill-5809 Processor.. i 
Lazer Lower Case Adapter 
Houston Inst. Graphics Plotter 
SYNERGY Multi.Card. , 
Prametheus VersaCard 
Versawriter Digitizer Table 
Grappler Printer Interfaces . 

M crobuller li 32K (specify pratt.) 
Microbulfer Jl 16K (specify prntr.) .. 
BK Serial Bulfer Card for Epson 

16K Parallel Buffer I/F lor Epson 


* 


We have more tems too 


U-SCI. 16K RamBoard 


APPLE it 


APRS 


A2 with contraer . 
AZ2wiDcóntrüier 

Ааб wrth сот 
AAD without controller 
ATO with controlat 
ATO without controller 


CALL 
.475? 
219" 
‚210°* 
319% 
957? 


. CALL 


-CALL 
219: 
2497 

139" 
289" 
249% 
149% 
149:* 


Piease Call Js 


or beat any currently 
advertised price. 


CORVUS SYSTEMS 


- 4 2850** 
‚ ..4295" 
5195% 
. 699" 


Corvus ¥Y¥inchestet 5 Mb Disk . 
Corvus Winchester 10 Mb Disk 
Corvus Winchester 20 Mb Disk 
Mirror Back: Up . 


MICROSOFT 


2-80 SoftCard by Microsoft: . 

16K RamCard by Microsotl г 
ThunderCiock/Calendarcard . _.. 
Smarterm 80 cotumn card . 


[ Videx | 


Videx VideoTerm 80 column card 
Videx Keyboard Enhancer | (orig.) 
Videx Keyboard Enhancer |i 


Novation Apple Cal modem 
Expansion-Mod. 


я ~ 


Touch-Tone Firmware 


С)науеѕ 


Hayes Micromodem й . 
Hayes Smart!modem 
Hayes Chronograph . 


ALF 3 Voice Music Card . 
ALF 9 Voice Music Card. 


COMPAI1Y inc 
Vísson-BQ Col. card by Vista .... ‚.255°" 


Prom Devetopment System by Vista . 2559 
B" Disk Drives by Vista .. .CALL 


IF YOU DON'T SEE 
WHAT YOU NEED 
LISTED, PLEASE CALL 


FOR 
APPLE Н 


ORDERS 


800 - 854-66 


CALIFORNIA & INFORMATION (714) 698-8088 
x 15 Day No Risk Policy 


* Most Orders Shipped 


Within 24 Hours 


х Free Shipping* 


(Pre-Paid 


MON : SAT 


Cash Orders) Circle 104 on inquiry card. NC 


Anacex 


DP-950I w/2K buffer , 


rie 


чин 

<: C. itoh 
F-10 40 CPS (parallel) ........ 
F-10 40 CPS (serial). 
ProWriter B51C 10" {parallel}... .. 
ProWeiter 8516 t0" (serial)... . ; 
ProWriter 11 1550 15" (parallel), . . .. 
ProWriter 1| 1550 15" (serat! nores- 


EPSON 


MX-80T Type Ill wigrapnics . ,,..... 
MX-BüF/TTypelll wigraphics ... -.. 
MX-82 F/TType Ill w/graphics . . 
MX-100 Туре III w/graphics. . .. 
Epson Grastrax BO ROM . 2.. 


~ 


iz 
Trier al Daki част. En 


Prism 80 without color option ....,.1049" 
Prism 80 with color... 2244212321. 1299% 


NEC 


8023 Impaci Dot Matrix. _ .. . 4Bgt 
351033 CPS serial ....,....... „a .t74ag** 
353033 CPS cealronicsparallel ,, .41749% 
Bi-directional tractor for 3500's . . 229% 
771055CP58 serial _, 2349% 
7730 55 CPS centronics parallel, ,,.2349* 
Tractor tor 7700 series ..........., .229" 


OKIDATA 


Okidata Microline 80 (itd quan.) , ,., 319* 
Okidata 82A w/tractor, BO col. .. .. . 469°" 
Okidata 83A witractor 132 col. .., .,.725* 
Okidata 84A 132 col. serial.. , 1189” 
Okidala 84А 132 col. paraħel.. .,...1029* 


ES fd 


Smith Corona Printer Parallel 


Amdak Video 300 12°'HI-Res Green . 
Amdek Video 100 12" BAW 

Amdek Color | 13" Color w/audio .., 
Amdek Color I| Hi-Hes RGB monitor . 
Arndek Apple || DYM RGB card 


NEC 


NEC 9'' Hi-Res Green monitor ‚179° 
NEC 12°’ Hi-Res Green monitor . . 169% 
NEC 12" Composite Color monitor, ..349*? 
NEC 12" Hi-Res RGB Color monitor.. 799% 


Q SANY 


Sanyo" B&W ., 

Sanyo 9" Green monitor 

Sanyo 12" B&W i 
Sanyo 12" Green (New case ѕіуіе!) ... 
Sanyo 11" Cotor Monitor 


Atari600(t6K) . 
Atari BOO w/32K 
Altari400(16K) 
Bit 3 BO Column Card lor 800 . 
410 Program Recorder .,,. . 
810 Disk Drive ,... | . 
850 Interface Module... 

Epson cable for 850 module . 
Atari Joysticks(pair) . . .. 
Axlon Ramcram 32K module. . 
Atari 16K Module by Microtek. 


ATARI Software 


EDU-P AK Educationa! 14 Tape Series . 
VisiCalc for Atari (DJ... 4... . d 
Word Processor(D).... .. 2 
Personal Finance Management (0) 
Dow Jones Investment Evaluators (0) 
Microsoft Basic (D). ... .. .:. .. 
Macro Assembler & Tex! Editor (DI... 
Conversational French (T) 
Conversational German IT} .. 
Conversational! Italian (T) . . 
Conversational Spantsh (T) 

Pac-Man (cartridge) 

Centipede (cartridge) . 

Asteroids (cartridge) 

Missile Command (Cartridge) 

Star Raiders (cartridge) . 

Space Invaders (cartridge)... . 
Сауегпѕ о Mars (disk) .., 
Assembler/Editor (cartridge) 


Vee carry aji ATARI zofterara and hargar 


729% wj 48K 


BSA Ultrasonic Command Console 
BSA Appliance Module 
BSA Lams Modula 


Cea a EIgS Fi eco! Ё 
Denman AC Lig © Tae 

Gilde Lra Cate 5 1. 
Tati rks Cahier: jai pinen 
Fu irf ad Doe: + EHE 
3-5. Dizk Bark бина Gate 
H Orik Baek, Soa Bio 


* 


GENERAL RIBBON PRODUCTS 
NEC Muiti-StrikeRibbon ... 

NEC Black Fabric Ribbon 

Qume Mulll-Strike Ribbon .. 

Qume Black Fabric Ribbon... , 
Diab o Multt-Strike Ribbon 

Diab o Black Fabric Ribbon 

Anacex DP-9500 Cart. Ribbon., 

C. Itoh 8000 Nylon Ribbon 

CBM 2020-2022 Nylon Ribbon, . 
Paper Tiger Black Nylon Ribbon, . 
Epson MX70/BO Cartridge Ribbon. . 
Epson MX 100 Cartridge Ribbon. . 


DUST COVERS 

Apple Ill... ... 

Disk I! Only "TET 

Appie il & 2 Drives . - 
Apple Dual Disk Cover ...,, 
Apple Ill Computer ,. oa 
Epson MX-80 Cover ... + 
Sanyo 9" Monitor cover , 
AlariBOO 

Téelendes Terminal 

Amdek 127 BAT 

МЕС 12" A NTSC Calor 
Diabia 630 RO Printer 

NEC RGB Color Mon Har 
Epson MX-100 Cover 


л 
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Fourth Dimension 


Size Applicatién 


Making an APPLE ЇЇ computer a serious business system is an 
easy, plug-in proposition. Fourth Dimensions complete line of 
APPLE-compatible disk drives has what it takes to increase data 
handling, storage, and back-up capabilities. All drives have 
advanced read/write electronics that virtually eliminate reading 
errors and a track-zero microswitch that makes boot and track 
access smooth and quiet. The entire line of drives performs 
efficiently with popular operating systems (DOS 3.2.1, DOS 3.3, 
Pascal, and CP/M). 

Over 6000 units are on-line around the world, operating just as 
they should, being protected by a 12-month parts and labor 
warranty. Get serious ... take a look at Fourth Dimension . . . and 
place your order today! 

Look at these APPLE-compatible products: 

Super Winchester/Floppy Drive Unit e 5'4” Winchester drive, 10 or 
20 megabyte capacity e 5'4" floppy drive, double-sided 80-track 
(655,000 byte capacity) e Self-contained switch mode power 
supply e 35/80track switch-selectable operation e Simple data 
transfer for back-up purposes e Reads half-track software 
Super Drive — 5'A" Floppy Drive Unit e 35 track, single or double- 
sided format (143,360 byte capacity) e Excellent Winchester 
back-up unit » Data integrity standards meet or exceed pro- 
fessional user requirements e Plug-in APPLE-compatible 

Dual 35/8D-Track Super Drive Unit e Two switch-selectable 35/80 
track, 5'4” floppy drives e Mains-powered, large capacity storage 
unit (120 VAC) e 35 track capacity = 286,000 bytes e 80 track 
capacity = 655,000 bytes 

Supporting Products e 16K RAM card e Z80 card (APPLE) e 
Standard parallel printer interface e 80 x 24 video card 
e Enhancer diskette for 80 track use 

New Products — Coming Soon e IBM PC compatible disk drive and 
controller e Commodore VIC 20 compatible 5'4” floppy drive & 
controller e 256K RAM card e Z80 card (IBM PC) 

Utilizes Siemens, Teac and Seagate technology. 


Call Fourth Dimension Systems for prices and specific product 
details. Worldwide distributor inquiries invited. Quantity dis- 
counts available in many countries. 


e California - Advanced Computer Products (714) 558-8813 e New 
Jersey - Floppy Disk Services, Inc. (609) 771-0374 e Oregon- RCE 
(503) 479-4711 * Texas - Jade Computer Products (214) 458-2782 
e Virginia - Electronics Associates (804) 420-2361 


Faurth Dimension Systems 
1101 South Grand Ave. 


1244 Suite A 
Santa Ana, CA 92705 
SYSTEMS (714) 835-6202 


APPLE, APPLE Il, DOS 3.2.1, DOS 3.3 are registered trademarks of APPLE Computer, Inc. 
Pascal is a trademark of UCSD. 

CP/M is aregistered trademark of Digital Research, Inc. 

IBM PC registered by International Business Machines Corporation. 

VIC 20 is a registered trademark of Commodore Business Machine Corp. 
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(9) including a second mine sector that could be entered 
by exiting the original mine sector but that did not 
allow you to reenter the first; the ring would be pre- 
set to be in one of these sectors and would therefore 
not be found in the other 

(10) adding a system of messages to give the player infor- 
mation concerning the whereabouts of the ring and 
what to do under certain circumstances 


Including all the above in a new version of the game re- 
quired extensive machine-language routines that in- 
volved using the RAM normally reserved for the cassette 
buffers. The game instructions had to be stored in screen 
code at the end of the program. After display, at the start 
of the game, they would then be overwritten by the 
variables store. Tackling each new item required 
wholesale rewriting to save a few bytes here and there 
(including using a renumbering facility on another avail- 
able 32K PET). This made debugging more difficult, but 
eventually I achieved every one of my goals. I even 
managed to add such extra touches as descriptions of 
each monster, 


The Apple Version 

Some weeks after completing the PET version, I ac- 
quired an Apple II. I put Ringquest to one side in favor of 
my interest in developing a "structured" BASIC system. 
After experimenting with a set of standards proposed by 
the British MUSE (Microcomputer USers in Education) 
Society, it became clear that transferring programs from 
one microcomputer to another would be much easier if a 
number of simple rules were followed. My next task was 
to convert Ringquest to operate on my new Apple II, 
which was not particularly easy. 

There were two main technical problems. First, the 
Apple II lacked "dedicated" graphics, which meant that I 
had to create a special set of 27 shapes to use on the high- 
resolution graphics page 1. I selected page 1 so that I 
could use the "window" to display information about 
score and time, etc, Second, I wrote the PET version with 
very little formal structure (in order to save as much 
space as possible) and placed the main subroutines near 
the start to speed up the operation of the game. 

For the first problem, I used my own Shape Utility pro- 
gram to build the necessary shape table, I had to store the 
positions of the shapes on the screen in an array. I 
retained the principle (from the PET version) of storing 
information about the contents separately from informa- 
tion about the position of each cave. 

Listing 1 illustrates how I solved the second problem. 
The first 9 lines contain initialization. The next 13 lines 
form a control section with line 590 being the key—the 
variable Z is set to direct the flow of the game to the 12 
main modules. Originally, I had intended all subroutines 
that were hardware-dependent to be at the end of the pro- 
gram to facilitate rewriting for different computers. But 
by the time I realized that 6K bytes (whichis all that my 
Apple II had available below the high-resolution page 1) 
would be a limiting factor, it would have meant a major 


MORE THAN EVER, ATARI HOME COMPUTERS - 


With more program languages thaneverto choose from, you 
now have more opportunities than ever to utilize the amazing 
capabilities of the АТАКІ800' Home Computer. 

Whether you're a beginning programmer, or at the fore- 
front of the art, youll find an ATARI programming language 
thatcan make your task quicker and simpler than ever 
before. Just look at what ATARI has to offer: 


ATARI Microsoft BASIC — Now we offer the industry 
standard, the most powerful Microsoft BASIC yet. With 
simple commands, it allows you to take advantage of unique 
ATARI hardware features such as our well-known player/ 
missile graphics. For ease of programming, it includes 
n-dimensional arrays for numerics and string handling. And 
importantly, conversion procedures are simple. 


ATARI Macro Assembler — Faster and more powerful than 
any ATARI language before, the ATARI Macro Assembler 
also allows you to access more memory space. And it's excel- 
lent for ИО interface and manipulation of such features as: 
player/missile graphics, sound registers and peripherals. 

In addition, the macro processor and "include" file library 
features speed-up program development considerably. 


Fig-FORTH For specialized programming needs, such 
as educational or game applications, ATARI Fig-FORTH is 
uniquely effective. Еір-РОКТН combines power and sim- 
plicity in an efficient 10K size, with characteristics of an 
interpreter and the speed of machine language code. 


ATARI BASIC — An affordable and easy to use BASIC that 
requires only 8K of memory. It allows you to take advantage of 
the spectacular ATARI graphics and sound capabilities. 


ARE SPEAKING YOUR LANGUAGE. 


And its immediate mode error messages greatly simplify 
debugging. 


ATARI Assembler Editor — Àn excellent tool to assist the 
assembler-programmer in creating, editing and debugging 
assembly programs. 


PILOT — ATARI PILOT is an exceptional learning language, 
with built-in "turtle" graphics to let you create spectacular 
designs and pictures with very short programs. Simple one 
or two-letter commands allow you to create a dialogue with 
the computer. And a single "match" command can perform 
complex text evaluation and pattern-matching instantly. 


ATARI Pascal— An excellent high-level language for 
teaching structured programming, and for developing and 
maintaining programs. [n addition to offering all the features 
of the ISO Pascal standard, ATARI Pascal offers unique 
extensions thatallow you totake advantage of ATARI graphics 
and sound capabilities. 

ATARI is constantly developing new waysto help ү get 
more out of your ATARI 800 Home Computer. So watch 
for more innovative and exciting programming 


languages from ATARI in the future. | 
©1982 ATARI, Inc. All Ши» Reserved 


ан АТАК! 
ATARI HOME COMPUTERS 


We've Brought The Computer Age Ноте" 


For more information, write to ATARI, Inc., 
Dept. C1Z, P.O. Box 16525, 
Denver, CO 80216. 
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rewrite to locate the main program above page 1. I intro- 
duced CALL statements so that I could eliminate as much 
of the text as possible from the main program and store it 
above address 6000 hexadecimal (see listing 2). 

Having completed the Apple version, which included 
all the features of the original PET version, I finally re- 
viewed the whole game. I wanted to include other im- 
provements or desirable additions that could be carried 
out on the Apple II. After extensive Ringquest sessions, I 
decided to make a minor technical improvement by alter- 
ing the routine for selecting the treasures in a cave so that 
weapons, silver charms, and so on were more evenly 
distributed. 

The only other change was prompted by my colleague 
Tom Stonier, a strong believer in downplaying aggres- 
sion in computer games. In the PET version, the best 
strategy was to attack a monster when you knew that 
your fighting ability was greater. To modify this so that 
friendliness increased the player's chances for achieving 
the quest required one very minor programming change: 
every "attack" in the Apple version is penalized by a 
reduction in the player's capacity for carrying treasure. 
This penalty is not obvious in the early stages of the 
game, but it could be crippling at the climax. 


Technical Details 

The Ringquest program runs on an Apple II with 48K 
bytes of RAM. The main program (listing 1) takes exactly 
6K bytes of memory as listed. [ advise you to shorten (but 
not eliminate) one or two REM statements to ensure that 
you do not encroach on high-resolution graphics page 1. 
The shapes table, some data, and many of the strings are 
stored in addresses from 6000 to 6820 hexadecimal. You 
must type this data in (see listing 2) before you run listing 
3. To type in listing 2, access the monitor with a 
CALL-151 and enter the code. 

As with any machine-language program section, you 
should save it upon entering it in by typing 


BSAVEQX,A$6000,L$820 
Then carry out the following checks in immediate mode: 


(1) CALL24700 should save the current screen. Entering 
HOME and then CALL24720 should restore the 
saved screen. 

(2) Typing POKE232,0:POKE233,96:ROT =0: 

SCALE =1:HOME:HGR:FORI=1TO27: 
DRAWIATI*8,50:NEXT should result in a set of the 
27 shapes used in drawing the screen map. 

(3) CALL the following numbers in turn: 26339, 26115, 
25431, 25570, 26427, 26083, 26622, 26383, 25780, 
26480, 26167, 25378, 25584, 25616, 25469, 25330, 
25753, 25714, 25673, 26534, 26588, 25971. All should 
produce recognizable phrases or messages. 


To reduce the amount of memory required for the main 
program, four screens are stored in addresses 5000 to 


Text continued on page 206 
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Listing 1: Main program for the Ringquest game. The game runs 
on an Apple П with 48K bytes of RAM. 


30 FRINT 
80  LOMEM: 


CHE 
2/000 


(4) $  ELOADQG" 


82 HCOLOR= 73 ROT= 0$ SCALE: 1А 
= 700 FOKE 232,0, PORE 233 
‚726%1. 10:885 = LIRK = LSID = 
-SQ = 252803F = 13 HGR $ TEXT 
+ HOME 

100 DIM 6C34,192,M95(2020,T(99,3)2, 
BOIaA2,F- 01492 DEF FN RCI) = 
INT ( RND (1) ж 1) 55% = "YO 
U HAVE "SR = FN RC2Z) + 1 

110 FOR K = 1 TO 73 FOR J = 1 T^ 


35 FOR I = 
APCKD + 


1 TO SsASCd,K) = 
CHR € FEEK (2616 


Ое Д, + ee). + 19 TD NEXT 
І,Ј, К 

120 POR Ier TO te CIO РЕЕК 
(Q + L)SEBCIO) = PEEK (Q + 14 

+ Т); NEXT Т; FOR I = 1 TO 
ZECI) = FEEK (CQ + 28 + Т) 
Dl? = БЕЕК UN o ds * IJ) TER 
PEEK CQ + 42 + Т), NEXT 


Y) sx 
X 
150 FOR I = 1 TO 9: READ M CLO + 

I): NEXT I:M$ = " GOLD BARS" 
$ FOR I d TO 54 READ MCS + 
L2,NSTCEIO:MBOLO = OTR KCI) + 
MS NEXT ХМФС0) = "GUNFOMNDE 
E FLASK STS = "INJURY RESIST 


ANCE "$ MECL) LEFT (MBC1? 
rae: 

160 DATA "RED ORC", "DWARF , "WERE. 
WOLF OSU SNAKE", "GREY ELF, “WI 
ZARO", "BALROG", "UNDERGROUND 
STREAM", "CLOAK OF INUTSIEILI 
TY" 


180 DATA "CLUE", “DAGGER”, "SILVER 
CHARM'" ,"WAR-AXE'," GREEN UNG 
UENT' "RAPIER, "BELT & FOUCH 
"y"MAGIC SWORD", "TIME SPELL" 

sg "XX THE RING KK" 


210 GOSUE 10005 IF Z THEN 3903 REM 
TILTRE 

420  GOSUE 1100: IF Z THEN 5970; REM 
INFO 

930 GOSUE 12003 IF Z THEN 35903 REM 
NEWSECTR 

2440  GOSUE 14003 IF Z THEN 590; REM 
MOVE 

990  GOSUE 1005 IF Z THEN 590 REM 
CAVE 

260 GOSUE 1800? IF Z THEN 590 REM 
FIGHT 

470  GOSUE 2000: IF Z THEN 5903 КЕМ 
TREASURE 

380  GOSUE 2200: REM EXIT 

390 ON Z GOTO 330,540,550,560,57 
0,520,580,600,610,620,4630 

600  GOSUE 2400; IF Z THEN 590 REM 
EL AST 

610° GOSUE 26001 IF Z THEN 390% REM 
STREAM 

620  GOSUE 2800: IF Z THEN 590: REM 


"FRIEND 
Listing 1 continued on page 186 
Circle 202 on inquiry card. =» 


PKASO Interfaces 
come complete 


Comprehensive 


The PKASO family makes you 
and your Apple Il or Apple /// 
а master of text and graphics. 


PKASO makes it easy to use the features of your 
printer—select character sizes, vary line spacing, 
even print In colors. Simple PKASO commands 
make these features usable from the keyboard or a 
program. 


PKASO also adds features to your system. Press a 
few keys and get a snapshot "dump" of the image 
you see on the screen—text or graphics. Add new 
characters and symbols that you couldn't print 
before, using our SuperFont ™system. Add our 
new PipeLine ™ printing buffer and your printer 
can take its time while you and your Apple move 
on to the next task. The Pipeline Is a modular add- 
on to the standard PKASO board. 


The PKASO interface is designed for Apple Il and 
Apple /// in all the popular configurations. It prints 
in full color on the IDS Prism Printer, and in striking 
black on C. Itoh, Centronics, Epson, IDS, NEC, and 
Okidata matrix printers. 


| | $ 
ҮП 
\ 


t | 
M 


mn 
"a 


The PKASO PipeLine™ print- 
ing buffer keeps your printer 
from tying up your computer. 


Ш 8Kto 64K Bytes of 


Ш Micropressor controlled. 


Ш Compression! Increases 
capacity to millions. 
E Clear buffer and select 


Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, РА 49004 

Telephone: (245) 667-1713 


Listing 1 continued: 


630  GOSUE 3000% REM END 
1000 REM TITLE 
1010 I = 84$ GOSUE S400: IF С = 8 
З THEN Z = 13TM = 1 
1020 IF G = 83 OK G = 66 THEN RETURN 


1040 FOR X = 11 TO 17: GOSUE 510 
0$ FOR I = i TO 3005 NEXT I, 
X 
1050 IF G = 83 OR G = 66 THEN RETURN 


1060 GOTO 1010 

1100 REM INFO 

1110 I = 80: GOSUE $5400: GOSUE 44 
00: GET АТМ = 15 RETURN 

1200 КЕМ NEWSECTE 

1210 Z = 0) = 15 + FN ROSIN = 
9: GOSUE 5300: GOSUE $7003CS 
= CH + 1 RETURN 

1400 КЕМ TRYMOVE 

1410 J = 052 = 03 IF G = 82 THEN 
XC = = XO3YC = = YO3Q = S ~ 
0:0 = 0: GOTO 1500 

L420 GOSUE S600: GOSUE 610030 = 
G = 72* IF G = 69 THEN 2 = 8 
+ RETURN 

1430 ТЕ б = 70 AND ACM,N) = 9 THEN 
Z = 7$ RETURN 

1440 IF Q € 1 ОК Q = 4 OR Q > 5 THEN 
1420 

1460 О = Q e CQ = SIX = (QA m 3) 

(R = 2):1YC = (Q = 4) = (QA 


= 1) 

1500 M = М + XCSN = М + YC? IF N ж 
M= 0 OR М = 34 OR N = 19 THEN 
М = M ~ XCIN = N= YO? GOTO 
1420 

1510 T = А(М,М) КІ = 00 = Ok 
0$ IF ACM,NO = 0 THEN T = 


E 
FN К‹14) + 1)К1 = 1А(М,М) 
zT 
1530 FOR I = 1 TO 4; IF T = F(3 x 
О 3 + I) THEN R = 1:I = 4 
1540 NEXT I$ FOR I = 1 TO 4 IF 
K = 1 OR S = FIZ - 39 x Q + 
I) THEN U = 141 = 4 
1550 NEXT I: IF U 


Bo 
شم‎ 
© 

44 

ji 
E 
E 
а 
m 
z 


GOSUE S9003Z = 2; RETURN 
1560 S = T$ GOSUER 646003 IF T X & 


7 THEN Z = 2 

1570 RETURN 

1600 REM CAVE 

1405 SC = SD + 2 x TT + C$ GOSUE 
6120: GOSUE 4500? IF T(H,10 x 
TC(OH,2) > 30000 THEN 2 = 2: RETURN 


1610 GOSUE 7000? IF Р THEN 1635 

1620 Y = FN RCL): IF N(Y) > 5 + 
VV И L AND Y = > 6 THEN 162 
0 

1625  GOSUE 4800: T(CUU,1) = GT (VV 
,2) = Yi IF Y = 6 AND (CHW > 
6 QR (WH > 4 AND (MM < 3 OR 
SR «& > C8))) ОК (WW = 6 AND 
(X = 18 OR CL = 1 QR RA = 1) 
)) THEN 1620 
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1630 
1635 


1820 


1830 
1840 
1845 
1850 


1860 
1870 


1880 


NCY) = N(Y) + (Y < L) 

WW = WW + (WW = S) ж (ММ = 3 
X = Т(Н,1)ФҮ = TCH,22 IF 
= 15 AND CL 0 AND FN RKC 
J) = 1 AND КА = 0 THEN Y = 1 


IF X = 16 АМ FN RCA) X TM 
/ 3 THEN Y= L 

TEXT ¢ HOME ¢ CALL 26295: ЧУТАЙ 
3: IF А = X THEN J = 0; FRINT 
МФ(Ү) 52 = S$ RETURN 

IF WW = 6 AND Y = 6 THEN FA 
= 1 

PRINT М(Х): GQSUE 5100 IF 
X= 13 AND CL > 0 THEN CALL. 
26339: CALL 26622501. = (Үү = 
A 

IF A > Y THEN FRINT ¢: FRINT 
"WITH "M$CY) 

IF X = 18 THEN Z = 93 RETURN 


IF CL THEN CALL 265837 = 
+ GOSUB 7009; RETURN 

VTAB 20; CALL 25780: CALL 2 
46343BE = 960 ~ TM: IF EE < 

0 THEN Z = 11: GOSUE $2500: RETURN 


5 


IF BE < 180 THEN FRINT "SE 
СТОК "CS" COLLAFSES IN " INT 
(ERO "SECS" 

IF MM = 1 THEN CALL 253303 
MM = 2 d 

GOSUE 6100: IF G = 82 THEN 
4 = 2:1 GOSUE $5300? RETURN 

IF G = 70 THEN Z = L}? RETURN 


IF G = 65 THEN Z = 43KK = К 
Kom 15 RETURN 

IF G = > 66 AND G «4 > 76 AND 
G < > 83 THEN 1730 

I = 80 X (G = 66) + 92 ж (G = 
76) + 88 ж (G = 83) GOSUE 5 
400; GOTO 1690 


КЕМ АТТАСК 
2 = 0:82 = CCX = LF] = F2 
ck = 0; IF AU = 0 THEN | UTAE 
183 FRINT "THE "М%Ъ(Х)"” FIGHT 
5 BACK’ SF2 = F2 X „В 
AU = OSE = GSS + FN КСЛ) 56 = 
Fl + FN КСЛ) GOSUE 7000: GOSUE 


HOME FF = Rf + 1: FRINT "ROU 
ND "Кі IF E > G THEN 1870 

IF E <% G THEN D = INT CCD ~ 
G+ BE) ж |) / L? GOTO 1850 
CALL 26115: СОТО 1820 

IF D > 0 THEN CALL 26141: UTAE 
73 PRINT "YOUR "I$"IS "D$ GOTO 
1900 

2 = 11 RETURN 

PRINT ¢? PRINT "THE "MOOD" 
I3"3sF2 = FA - Bt Gt IF F2 «€ 
1 THEN FRINT " DEAD" GOTO 
1940 
F2 = INT (F2 x L) И L} PRINT 
" WOUNDED"; УТАЁ 73 PRINT "I 
TS "IS"IS "F2: GOTO 1820 


Listing 1 continued on page 191 


Peripherals 


FANTASTIC PRICES! 


Unlimited... OUR FAST SERVICE, PRODUCT 


ZENITH 
Microsoft 2-80 softcard 
Microsoft RAMCARD 
Z-90-64K DO 
Z-19 Terminal 
Z-121 Monitor 12" 


ATARI COMPUTERS 


Atari 800 16K 

Atari 400 

Atari Interface Module 
Atari 810 Single Disk 
Atari 330 Modem 
Programmer 
Entertainer 

Star Raiders 

16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 


NEC PRINTERS 
7710/30 Spinwriter R/O 
7720 Spinwriter KSR 

3510/30 Spinwriter R/O 
NEC DOT MATRIX 


PC-8023 


MORE PRINTERS 


Anadex 9500/9501 
Anadex DP-9000 
Okidata Microline 82A 


Okidata Microline 83A 
Okidata Microline 84 
Tractor (OKI 80 + 82 only) 
Diablo 630 


MONITORS 
Sanyo 12" GRN Phosphor 
Sanyo 12” Black + White 
Amdek 12” 300 GRN Phosphor 
Amdek 12” Color 
Amdek Color Il 
NEC 12" GRN Phosphor 
NEC 12" Color 


Circle 302 on inquiry card. 


CALL 


$474 
Call for prices on ribbons, etc. 


SELECTION AND OUR CUSTOMERS’ 
SATISFACTION MAKE US #1. 


EPSON PRINTERS 


MX-80 w/Graphics CALL 
MX-80 FT (Friction + Tractor) CALL 
MX-100 (15" Carríage) CALL 


Call for prices on 
Ribbons, Cables and Interfaces 


NEC-PC 8000 | 
Series Microcomputer | 


PC-8001A Computer w/32K 
PC-8012A w/32K + Exp. Slots 
PC-8031A Dual Mini Disk 
PC-8032A Add-on Mini Disk 


Call for Software Prices 


FOR THE LOWEST 
PRICE CALL 


TOLL FREE 
1-800-343-4114 


ORDERING INFORMATION 


Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship- 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per- 
sonal checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub- 
ject to revision. C.O.D.'s accepted. 


For service, quality and delivery call: 


PERIPHERALS UNLIMITED 
(617) 655-7400 
62 N. Main St.* Natick, MA 01760 
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FRANKLIN 
ACE 1000 


NN 


om. == 


800 
16K ... 649 
32K ... 5724 
48K ... ‘769 


Microtek 16K RAM 

Microtek 32K RAM ........ "—— T purs 
Ramdisk (128K),...... Tn 
Intec 48K Board , 

Intec 32K . ЕС 

Опе уеаг extended warranty . 

481 Entertainer 


vent 
16K ... 5249 
32K ... °369 
48K ... 5469 


410 Recorder........... 

810 Disc Drive........... T 

022 PHA oo osa uskakzsR ER ERAVRRARYXAREAAGÀ 

825 Printer ....,,,,... , É 
830 Modem ‚.,,.....................- evo. $159.00 
820 Printer... . ааа оаа йа ж азе 920900 
850 Interface PCI $169.00 


64K Personal Computer 
Hardware, software and 
peripheral compatable with the 
Apple 11 and even has some fea- 
tures not found on the Apple. 
MICRO-SCI Apple Il/Franklin compatable Disk Drives! 


меба еа ньне о 


СХ40 Joy Stick 
CX853 16K RAM,...... 


HOT ATARI 


PAC-MAN 
Centipede 
Caverns of Mars 
Asteroids 

Missile Command 
Star Raiders 


Mouskattack 
Jawbreaker 


Telecommunications 
Modems 


Hayes 


Chronograph 
Micromodem il 


Also available are: 
VISIDEX 
VISIFILE 
VISIPACK 


VISIPLOT 
VISITERM 
VISITREND 


482 Educator 
483 Programmer ......, 


484 Communicator . eres N TR ENT T EE $344.00 | 


ROM CARTRIDGE GAMES 
FOR YOUR ATARI 


K-razy Kritters 
K-razy Antics 
K-star Patrol .. 


STICKSTAND © 
5633 


ARCADE ACTION FROM YOUR 
ATARI JOYSTICK 


MONITORS 


$169.00 

. S339.00 

, 5699.00 

Color 111 . 


отн ERS 


Zenith 9 " (Green) 
| BMC 12” Green 


$109.00 


SOFTWARE 


We stock manufacturer's and third party software 
for most all computers on the market! Call today 
for a copy of our new 


CATALOG 


You'll find programs by Atari, АРХ, Data Soft 
Crystal Software, EPYX, Synapse, OnLine, Arcade 
Plus, K-BYTE, Magis. Canadian Micro, Professional 
Software, Creative Software. ВРІ, VISICORP, Com. 
modore, NEC and of course our own! 


$429.00 


. 585.00 f 


Call now for best price!! 


Finally, a dual disk drive for 
the Atari 800/400. Both single 
and dual drive models read 
both sides of the disk! Will 
read all disks written for Atari 
810. CALL FOR INTRODUCT. 
ORY PRICE! 


COMPUTERS 
$749.00 
‚ $749.00 
$549.00 


PRINTERS 
РЕТИ O EE $549.00 
ZIIDIT730 эс census: O sos. $2399.00 
3510/3530 $1789.00 


Maxell Disks 


MD | (box of 10) 

MD II (box of 10).. 

MFD | (8°) 

MFD Ii (8" Double Density) 


Í Syncom (box of 10) 


Computer Covers 


Commodore VIC-20 $6.99 
$6.99 Commodore 8032 $14.99 
56.99 Commodore 
$6.99 8050/4040 


Atari 400 
Atari 800 


Atari 810 $10.99 


P.O. Box 6689 
Stateline, 
NV. 89448 


| In Nevada 
CALL 
[(702)588-5654 


HEWLETT 
PACKARD 


НР•85 31969 


HP*B7 ....................., 5-4, 91799.08 
alg is ee ee ee eT CN eT ee ee ... $1999.00 
HP*85 16K Memory Module............. $169.00 
5*4" Dual Master Disc Drive .,.....,...... $1799.00 
Hard Disk wi Floppy ........ казао. 94349.00 
Hard О\6К..,...,...,,..........-...... $3549.00 
"Sweet Lips" РІоНег. ,,..,,..,.......-... 91199,00 

$649.00 


80 Column Ргіпіег ...,.............. na 


HEWLETT 


Ф PACKARD 


HP 41CV 
CALCULATOR 


ee э e n 
perc ee ewe ee eae ee Каса аш 


n ee аза э эз зол @ ө э + а а = = aR „+ ья 


MX 80 wiGraftrax .,,,.,.................... $449 
МХВОЕТ!\Н............................... 

ADA 1600 Parallel PrintertoCBM........... $119.00 
АТС.1 Parallel Printer to Atari..........,....- $29.00 
AP-80 Apple Parallel Card & Cable..,..._..... $69.00 
IBM-1 Parallel Printer to IBM . 


In-stock items shipped same day you 
call. No risk, no deposit on C.O.D. 
orders. Pre-paid orders receive free 
shipping within the continental United 
States with no waiting period for 
certified checks or money orders. 
All advertised prices include a 3% 
cash discount from normal credit card 
prices. NV and РА residents add sales 
tax. All items subject to availability 
and price change. 


477 E. 
THIRO ST. 
Williamsport 
PA 17701 


\ ММ у з с А 


PRINTERS Î 


su 


Word POST SNS aa $319.00 
Word Pro 4 + .,..,............, mm $299.00 
Word Pro 3+ .........,..... so oet n 9199.00 
The Administrator ................. ЖК $379.00 
InfoPro Plus ..... Rm а эзе. ае e», ЗОЛОО 
Power........ . Ex крк Rai seas: 579.00 


Televideo 
Terminals 


DENT 


авиа оа 


Starwriter 
FI04UGES sein eh ie dd bee RR Ra $1399.00 
Ё10-55СР5 ........................... $1749.00 
Prowriter 8510А.........................: 5499.00 
Brawrler ASSO ос л. 5799.00 


ADA 1450 Serial Printer to CBM 
ATC.2 Serial Printer to Atari . 
АР.510 Apple Serial Card & Cable. 


CENTRONICS 
PRINTERS 


о oie зиазкя O9 
ЇЗӨ+З. PE 


2 Meter RS232.RS232 Cabies . $29.95 
— ALSO — 

Dieblo 630 Special .. TP . $1799.00 

Talley 8024L.. .. .... . $1629.00 

IDS Prism ...... КККК Rss CALL 

ОавузтИё@г........ ......-.......4...... CALL 


“ADDITIONAL MANUFACTURER’ R'S S DISCOUNTS AVAILABLE TO QUALIFIED EDUCATI ONAL INSTITUTION 


CBM 8032 


:999 


Commodore 
Business Machines 


CBW DE серое eo eines xt DENS CALL 
4032............ vXewsederargabacsa sut OOOO 
8096 Upgrade Kit. "P Т... 536900 
Super Pal... s 4 urs канна казака йе $1599.00 
2031 PEU. One eS $529.00 
8250 Doubied Sided Disk Drive .......... $1699.00 
09060 5 Megabyte Hard Disk ............ $2399.00 
09090 7.5 Megabyte Hard Disk .......... $2699.00 
BOSD oi sic euer seu rk PET $1299.00 
4040 .............„.. „желе. ser ES $969.00 
8300 (Letter Quality) ............ . $1799.00 
86023 es co owes ydo ЧУТИ TE $769.00 
4022 acs lea wees essososeeees sco. 9499.00 
Pet to IEEE Cable....,...... Hou 
IEEE to IEEE Cable... 0... otn $46.00 
Tractor Feed for 8300 .,,.,........,...... $240.00 


VIC 20 
5179 


VIC 1530 Commodore Datassette .............. 
VIC 1540 Disk Огіме ................. 729 

VIC 1515 VIC Graphic Ргіміег................. $339.00 
VIC 1210 3K Memory Expander........ ....... $32.00 


Gon VIG20 


Ir RSS ertt dU T 


VIC 11108K Memory Expander ............... $53.00 
16K VIC Expansion а. .,........... canes’ $94.00 
| VIC 1011 RS232C Terminal Interface... ....... $43.00 
VIC 1112VIC IEEE-488 Interface ....... О $86.00 
VIC 1211 МІС 20 Super Ехрапдег............... $53.00 
VIC Mother Вовга ...,...........,............. $99.00 


~ 
Letter du a 
Daisy Wheel 


12 CPS Text Printer 


OKIDATA 
PRINTERS 


*#*ъа пп Ф®» э» а п Ф э э а ч Ф з > э etree э @ за е э Ф ж т = = а 


o 9 * ow à P 9 * $ bo»! À 9 уе à b à а 4 P? à * à » › ө тот э 


NOTE 
Okidata 82A and 83A Printers come equipped 
with both parallel ports & AS232 Serial ports. 


east 


IN PA 
CALL 
(717)327 9575 


How many times 


must your 
computer stop 
Just to talk 


to your printer? 


"ч 
Р с) 
a e wu F 
Q0 Py m XM 
M LU 
РЕ e 2% UY 
„м = d 
pm Sul 
` f" ы” ti 
4 "JA. 
LAY 
r^i 
A 
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Your computer talks faster than 
your printer can listen. Expensive 
time ts lost forever. SPOOL/64, a 
64k byte hardware print spooler, 
keeps your computer processing 
while your printer is printing. No 
more waiting. No more wasting. 

SPOOL/64 buffers your print 
output and transmits the 
information to your printer at the 
printer's specific print rate. It 
buffers up to 13 minutes of print 
output (at 80 characters per 
second). 

SPOOL/64 plugs directly into 
both your printer and 


PRESS LER. / 


computer, accepts input from 
parallel centronics cables (serial 
RS-232 available soon), and its 
user programming feature allows 
you to download your own 
programs so SPOOL/64 can 
handle sophisticated print 


SPs 44h nA 


fae Apparat, Inc. 


4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778 
“ON GOING SUPPORT FOR MICROCOMPUTERS” 


routines. And SPOOL/64, used 
with your software spooler, can 
give you the highest performance 
spooling available. 


SPOOL/64 utilizes 64k of dynamic RAM, a 
Z-80 CPU, a 2716 ROM anda Е of the 


source program for the object code in the 


ROM is included. 


I P 
TUO 


v CAL سے‎ 
SPOOL/64, priced at just $38, 
is the most cost/effective print 
spooler on the market. Evaluate 
performance. Evaluate price. 
Then let SPOOL/64 get your 
computer back talking to you. 
Call or write Apparat today for a 
free brochure. Dealer inquiries 
invited. 


bimar Cate 


e 
VISA 
22 


Circle 21 оп inquiry card. 


Listing I continued: 


1900 


1910 
1940 


2080 


20910 


2280 


CALL 26167: 

G = 89 THEN G = 82; 

0032 = 2$ RETURN 

GOTO 1820 

TCH,1) = А50 = SD + (X = 14 

) + (X = 17) ж 2: IF MM = 

3 OR Y = > 6 THEN MM = MM + 

(X = 17) ж (MM = 2) GOSUE 7 

000, RETURN 

WH = WW 1:TCH,2) = АҮ = A 
4 
К 


GOSUE 3500: IF 
GOSUE 53 


КА = 0$ CALL 25378; GOSUE 
400: GOSUE 53002 = 23 RETU 
REM TREASURE 
IF A = Y THEN 
= 2% RETURN 
UTAE 103 IF Y AND Y = 

FRINT S$ İTTİ МФ 

FRINT ¢ FRINT "DO YOU WANT 
A "M$cYo: GCOSUE 3500 

IF б = 78 THEN  GOSUE 53003 
2% RETURN 
F+ (Ү = 0) 
WW + 1iM$CO) = МИИ) EM 
MM + (MM = 0) x (WW = 5) 
= 90 + INT (WW x TM xX C 
960) 

1 = TT + Y ж CY 5 4) IF Т1 
^ KK THEN HOME $ CALL 2543 


GOSUE S300%Z 


Pm 
H 


S 
SÖI 


1? GOSUE 7000; GOSUE 230032 = 
2$ RETURN 
55 = SS + 5 x CY = 6) + (TT > 
Т1) И SITT = TIC = C + (Y = 
7230 = D+ © ж (Y = 8) 3KK = 
KK + 3 x (Y = 9) IF Y = 19 THEN 
CL = 1 
TM = TM ~ 60 ж CY = L):T(H,2 
) = ASMM = MM + (Y = 4) ж (M 
М = 3): IF J AND J = 6 THEN 
TCH,2) = J 
Z = 2$ GOSUE 5300: RETURN 
REM EXIT 
X = CS - ZI = 4 ж INT (2 ж 
TM / 9600 + 2 x SK + XIE] = 
1: TEXT ¢ HOME ¢ IF MM = 4 THEN 
CALL 26427:8C = SC + 100 x 
(3 - SR)? GOSUE 3200 


QN I GOTO 2270,2230,2270, 
30,2230 ,2250,2260,2230,225 
220052260, 2250 

FRINT ¢ FRINT "ENTRY TO SEC 
TOR "1 - X" BLOCKED": CALL 2 
9584: IF SR - X < > 1 THEN 

CALL 25616 

GOSUE 4400: IF 

GOSUE S3003Z = 2% RETURN 

IF G < > 81 THEN 2230 

TEXT ¢ HOME ¢ FRINT S$"FAIL 
ED — "¢ PRINT ¢ PRINT NSCS) 
WAS IN SECTOR "SR: GOSUE 320 
0 

CALL 25469 

CALL 25570: GOSUE 6100: IF 


2 2 
0, 


б = 32 THEN 


б = 49 THEN Z = 21 GOSUE 530 
0$ RETURN 

IF С = SO THEN Z = 1$ HGR ¢ 
TM = 1; FOR I = 1 TO 33: FOR 


Listing 1 continued on page 192 


М 


6 THEN 


IF Y = 6 THEN 


SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = ee SOFTWARE RACET computes = SYSTEM SOFTWARE RACET computes = SYSTEM SOFTWARE 


Circle 330 on Inquiry card. 


Get The Most From Your NEC PC- 8001 
With RACET computes Software! 


RACET NECOOS does more for your PC-8001 than any other DOS. II s 
faster, more efficient and easier to use. [t's loaded with extra fealures 
іо let you stretch Ihe limits of your system, This advanced operaling 
system works with the ROM NBASIC lo give tuli compatibility wilh colar 
and other BASIC commands. 

EMPHASIZES INTEGRITY. NO MOUNT or REMOVE commands Excel- 
lent prolaction irom improper diskelle swapping AGAIN. HELP FINI) 
and REF commanus. File password proteclion. 


ADVANCED FEATURES. All DOS lunctions and commands may be used 
direcily ит a BASIC program!!! Special RUN oplion allows merging лі 
programs, retaining all variables in memory. Fixed block spanned 
records AUTO and DO commands. Machine janguage inais and saves. 
MATPRINT and MATINPUT to disk, Complete direclory. ALL supe- 
visory calls documented and available to the machine language pro- 
grammer шы оту сша included O- 


X NEW x Етан жа 


THE mosi poputar Microcomputer Ward Processor | MA 
available on Іле МЕИР FIGAN added features. ban 
commands, Print !@ T Seltable të 


hanging JndenL. Partie err. à uoo river, DICTAMATIC cas- 
x тап WE, [ps ESS gag And much пуга!!! 
gk 


za 


MosiMeatures -woro prggessang costing {ive times as yeh!!! Runs 
on or bak system!! 


x NEW ж ELECTRIC Xie al + ж 


A BASIC Spreadsheet ргостай PC-8001 E. you s 
with galams angi rows and A dx on the, Bigpiric Spread- 
sheal. Results е M. pr printer I questions 


answered, PAL fotàcas!. Р Spa uo gèl. Real estate wivesiment. Nel: 
work forecast. Cash flow asum Usingss.Jorms. Works on 32K or 
64K system!!! 70 i gb alus histegram plol. revise spreadsheel 


layout, and дае preprogrammed operators. ior line. column. or 
cell Ene Set col im МІНЕ and пит of Becimals. Manual 
and pie ба 22 esalnples 

б ш 8 


including days between dates and Julian dates. Extended string 
functions include justify. truncate. center. rotate. trinslate, shill, 
pack. and search Array functions include masked search of both 
sorted and unsorted arrays. and insert in sorted arrays. 


MULTI-KEY SORT 'MKS' $60 
SUPER FAST Machine Language In-Memory Sorts. Three key sort on 


500 elements in 4 seconds!!! Simple one-line BASIC functions - SORTV 
апа SORTC verhs. Mixed ascending and descending keys. 


BASIC PROGRAMMING UTILITIES 'BASUTIL' $60 


COMPRESS. EXPAND. PRETTY, XREF Cross Relerence Шу. Great for 
modeling. debugging and structuring BASIC programs 


KFS-80 KEYED FILE SYSTEM 'KFS-80' $150 
MACHINE language BASIC ISAM utility provides keyed and sequential 
access to multiple files. Simple interface tn BASIC. Binary tree keyed- 
file index system provides rapid access lo records. 


CONVERT TRS-80* PROGRAMS TO RACET NECODS 
WITH 'PROTRAN' $99.95 


COMPLETE utes for file transfer and BASIC program conversion. 
Mod 111 diskelles may be read directly: Mod | and It wa RS-232, 
Transfer BASIC programs. data tiles, or machine language tiles. NO 
SUPPORT is provided for conversion of machine language files or 
PEEK's. POKE's or USR's to function on PC-8001. Substantial knowl- 
edge of IRS BASIC and NBASIC required. Package designed for 
software authors. 


AVAILABLE FROM YOUR LOCAL NEC DEALER or from RACET comeures 


E RACET computes 23 


Integrity in Software 


CHECK. VISA, М/С, C O.D.. 
PURCHASE ORDER 
Telephone Orders Accepted 

(714) 997-4950 
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1330 N. Glassell. Suite M, Orange, CA 92667 (714) 997-4950 


*TRS-80 IS A TRADEMARK OF TANDY CORPORATION 
‘ELECTRIC PENCIL IS A І RADEMARK OF MICHAEL SCHRAYLK 
* ELECTRIC SPREAOSHEET IS A TRADEMARK UF ПАЧ С HANEY & ASSOCIATES 


PRICE BREAK THRU -| | = 


Q = 1 TO 18:ACT,Q) = 0: NEXT 
QIL? RETURN 
H 2290 GOTO 2270 
2400 REM BLAST 

2410 IF F = 0 THEN HOME ¢ TEXT 


« CALL 26480; GOSUE 3200 


IT'S A SNR NER dk д Р. - eee жи fe COSUE 


4800? TCI; 1) = Gt NEXT 1: GUOSUE 


SMITH CORONA TPI 2430 per I = 1 TO 550 = M+ (I = 
: ) 


Q 
“ а 3) ~ (I = 401H = N + (I = 1) 
Daisy Wheel Printer ~ (I = 2); IF ACV,W) = 11 THEN 
. ACV,W) = 13K = 11% GOSUE 670 
|. Std. Opts.: Serial (RS232y ОК = 13 GOSUE 6800 
Parallel, 10/12 pitch— 2440 NEXT ТЇК = AC(M,ND + 1% GOSUE 
Please Specif | | 67003K = 21 GOSUE 6800:2 = 2 
Cable Vedi $639 OO ACM N) = 118 = 13 RETURN 
Factory Warranty | чы n 2600 REM STREAM 


2610  GOSUE 7000; PRINT $ IF FN 
E RZ) THEN FRINT "YOU LEAFT 


LIMITED SUPPLY OVER THE "M5$(18)!Z = 5! GOSUB 
TANDON FLOPPY DISK DRIVES 7000: RETURN 


or руе ора бы " 2620 K = 8t GOSUE 6700:K = 71 GOSUE 
: | ; + CALL 265341 IF CL THE 
ы Ue Ly SSDD * 40tk 6800: CALL 265341 IF CL THEN 


CALL 26588:1CL. = 0 
FS re S19 5 O° vu 
Supply—$49.95 n 18) + 1; IF ACMsN) X & 0 THEN 


А ` 2660 
Дуайайе as Bare MEN КҮ ES ON 2670 СОЅЦЕ 5800:U = MIW = NIK = 
"SSDD— Single Side Double OO 818 = 712 = 21 GOSUE 680014 
Dod Deas me К 205. M,N) = St TEXT ¢ GOSUE 5300: 


POKE ~ 16297,0 RETURN 


MIRACLE of the MONTH | 2800 REM ?FRIEND 


2810 IL = FN RCL) + CoE = ~ ЕСХ 


$4 599%... | reer 278 799 - L)$ IF ((Ү & 5 AND Yo 0) 


Famous Manufacturer 6.3 12.6 Meg ud TRO DERE en у 
Meg WinchesterDisk System complete $ зое БЭМ FE Mace B. UE р THEN j 
Inc. Power Supply, Case, (2 drives) та шш о ту То ane a Gere 
ibd eret Mein т 2830 J = OINN = T(H,2)! GOTO 2870 
Tested— 120 Day Warranty complete $ 2799 г. - ۰ pele نا‎ e. 
Available for IBM-PC (2 drives) 1 " 
| Coming Soon—Mod III & IBM Internal Winchester 2840 J = û = YJ = FN RCJ) + LEN 
MOD I- Floppy-Winchester Combo. pkg. Be Ж J+ Y А | : 
= 2850 HOME ¢ FRINT "THE "M$OO" D 
1 33 EMANDS "ЈМ: GOSUE 3500: IF 
LAST but not LEAST vr имаа 

TRS-80 Mod Ili 48K 5899 2060 IF G = 78 THEN Z = 3! RETURN 
+ 1 Floppy disk* 
| iiie 34349 2070 НОМЕ ¢ PRINT "THE "M$O011 IF 
+ 2 Floppy disks $4549 I< D(X ~L) - J 7 2 OR TT «€ 

RS 232C i J THEN  FRINT " ATTACKS YOU" 
TM. MESES add * 70 tAU = 112 = 4t RETURN 
| TRSDOS & Manual $21— bos 599 2080 IF I »E-4/ 2 THEN PRINT 
| "Available Separalely ss complete kits— 1 dr. 5440 Zdr. $630 z үз LS FK TENDL ү" H TT = ТТ м i15 

| L. m dd == р F р F 8 = GG + J / ТН, 2) = NN: GOSUE 
BACK better than EVER ST 

‘ 2890  FRINT " IGNORES "{7 = 31 

Terms—COD or Prepaid Only DISK SUPPLY CO. ! RN POUND SEM ae 
xen a TOME . Suite 439 3000 REM END 

, a ^2: Т * MOME * ER Gap 
Prices Subject to Change 111 S. Olive St. RUE d оз um MS t. PT 
Without Notice. B Media, PA 19063 | 260023 


3200  UTAE S$ FRINT "YOUR QUEST 5 
CORE IS "SCsTM = O% CALL 257 
sos CALL 25714: GET А% IF A 

Listing 1 continued on page 194 


TRS-80 Trademark of Tandy Corp. 


° 
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“My computer helped me write 


The Final Encyclopedia. | wouldn't trust 
anything less than Scotch’ Brand Diskettes 
to make a long story short: 


N а 


Кее ат 


АШИ Шш 


і т L inr | 
| Caverart by Michae! Whealen. caurteay of Ace Publishing 


Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 


Gordon Dickson: a small business- 
man whose product is his own 
imagination. He's written more than 
40 novels and.150 short stories; 

his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words—his product— 

are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 


Dependable Scotch media can 
work just as hard foryou. Each 
Scotch diskette is tested before it 
leaves our factory, and certified 
error-free. So you can expect it to 
perform exactly right. 

Scotch 8" and 574” diskettes аге 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from yourlocal 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask forthe 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


If it’s worth remembering, 
it's worth Scotch 
Data Recording Products. 


` 3M Hears You... 


Circle 391 on inquiry card. 


For The Best In 
Price, Selection and Delivery, 


Call Now 
TOLL FREE 


800-368-3404 


(In VA, Call Collect 703-237-8695) 


AMPEX *iINTERTEC*® TEXAS INSTRUMENTS*GENERAL DATA 
COMM.*ANDERSON JACOBSON¢®C. ITOH* QUME * BEEHIVE* 
DATASOUTH*DIABLO* CENTRONICS * NEC * PRENTICE 


SUPERBRAIN MICROS 


INTERTEC: 
64K DD? ...,.... ONLY $1975 
64K QD"........ ONLY $2350 


64K SD" (96TPI) .. ЮША УЕ, 
"(includes M/Soft BASIC) 


ЖЕ 3. ... ONLY 53195 
МЕС: 

VP CL aereo ree : $2196 
TIIS ^ 3 Call for Special Price 
ТАО i tri a CUP $2196 
7720 ...... Call for Special Price 
FFAS. aoe: Call for Special Price 
Std. Forms Tractor ..... .$ 200 
3510... Rada $1690 
DATASOUTH: .......... . Call 
DIABLO: 630-R102 ..... $1995 
630-R110 ......... wee $1795 
630 HIBSd ee ag Vers $1745 
(for IBM P.C., Apple II, TRS-80) 
630-K104 (KSR) ........ $2385 
620-5Р\!.,.......... ... $1195 
QUME: 

Sprint 9, 35 KSR ....... $1840 
Sprint 9, 45RO, Lim. Pan. $1845 
Full Panel .......... .. $1969 


Sprint 9, 55 F.P.Ex.Mem.. $2186 
Sprint9,55RO.Ltd.Ex.Mem. $2095 


Bi-Dir. Forms Tractor ..... $ 199 
AMPEX: 

Dialogue 30 ............ $ 775 
Dialogue 80 ............ $ 939 
BEEHIVE: (SMART Kam 
DMS M. S Call 
DMSA d Call 
DM310 (3101 Emulator) ..... Call 


NOTE: IBM and Burroughs compatible ter- 
minals availabie. Please inquire. 


C. ITOH 

OIT-301. ста a $1350 
TEXAS INSTRUMENTS: 

745 Standard ........... $1390 
745 Std. (Reconditioned) . . Call 
810 Basic ......,....... $1249 
810 Package............ $1439 
820 Package RO Package .$1610 
820KSR Package ........ Call 
840 RO Basic . UT 5 
840 RO Tractor Feed Pkg. .$1059 


PRENTICE STAR: 300 Bd..$ 124 


QUME: 
Data Trak 5...$300 or 2 for $549 
Data Trak В.. .$525 or 2 for $999 


SOFTWARE 

BISYNC-3780 ........... $ 769 
\Чогайсїаг............... $ 289 
Data Star .............. $ 199 
Mail Merge ............. $ 99 
Spell Guard ....,....... $ 229 
Plan ВО шешуш Чет $ 249 
Super Calc ............. $ 249 


Wordstar (IBM P.C.)......$ 289 
Mail Merge (IBM Р.С.) . ..$ 99 


dBase И ..2.. v9 $ 529 
ба!с5!аг usse x Ris $ 189 
SUDerSor oso dees ec eee $ 186 
Nevada Cobol........... $ 176 


Special! While They Last! 


SOROC TERMINALS 

IQ 120 oes van ees ONLY S625 
QMO... ONLY 5525 
eday o esc osc ae « ONLY $989 


In addition, we can make EIA RS 232 or RS 449 
cables to your order, and supply you with rib- 
bons, printer stands, print wheels, thimbles for 
| all printers listed. And many, many more items. 
Ss) CALL NOW. 

All items shipped freight collect either motor freight 
or UPS unless otherwise specified. All prices already 
include 3% cash discount. Purchase with credit card 
does not include discount. Virginia residents, add 
4% Sales Tax. For fastest delivery, send certified 
check, money order or bank-wire transfer. Sorry, no 
C.O.D. orders. All equipment is in factory cartons 


with manufacturers’ warranty (honored at our depot.) 
Prices subject to change without notice. Most items 


in stock. 


TERMINALS 


TERRIFIC 


Terminals Terrific, Incorporated, P.O. Box 216, Merrifield, 
VA 22116, 800-368-3404 (In VA, Call Collect 703-237-8695) 


194 October 1982 © BYTE Publications Inc 


Circle 387 on inquiry card. 


Listing 1 continued: 


3230 
32.40 
3500 
1 0 


3530 
4400 
441 0 


4500 
421.0 


49520 


488600 
461 0 


4620 
wil 00 
4110 


300 
21:31 0 


400 
54510 


24:30 
00 
wu 10 


3600 
610 


630 
2700 
d YA 1 0) 


HZR (0 


60 Û 
010 


$ = UY" THEN RUN 80 

IF At = "М" THEN END 

GOTO 3200 

КЕМ Y/N 

CALL 257434: GOSUE 6100; IF 
G x H 78 AND G zx > 89 THEN 
Ju l0 

IRE: TURN 

KEM CONT 

CALL 256733 GOSUE 6100; RETURN 


REM FILLURUE 

FOR Y = 0 TO 993 IF TCT,0) = 
dd X М + M THEN Hz LiP = 1; 
RETURN 

NEXT УУ = UU = (UU x 99) x 
99 + 13TCUU,0)0 = 33 X N + M? 
Pom OSH = UU: RETURN 

КЕМ GETMONS TER 
о = FN ROLY = WW) + WWE ТЕ 
б ч 11 THEN G = 11 

RETURN 

ҺЕМ SKETCHM 

FOR I = 1 TO 3$ VITAE (CZ + I 
J; НТАЁБ 303 PRINT А%‹Т,Х = L 
)$ NEXT Tt UTAE 4$ RETURN 
REM MAF 

TEXT $ HOME $ FOKE = 16304 
902 CALL 259713 RETURN 

КЕМ SCREEN 

PORE 24721,1; CALL 247203 IF 
Loa BB THEN RCL) = TTSR(2) = 
KKS$RC3) = GHIR) = DIRO) = 
СКО) = РЕ FOR I = 2 TO 6$ UTAE 
Ci + 2 ж 1); HTAB 20$ PRINT 
ROT) $ NEXT Т 

GOSUE 6100; RETURN 

КЕМ SHAKE 

FOR I = L ТО 20% TEXT $ HOME 

2 РОКЕ = 16304,03 NEXT Т; RETURN 
КЕМ ROCKFALL 

Ul = FN RC33) + TSW) = FN 
RCLB) + LIK = ACYL WI): ТЕ К 

= Û OR K = 7 OR K = 9 OR (M 

= М] AND N = WL) THEN RETURN 


IF FN ROS) = 1 THEN V = VI 


М = WIS GOSUE 6700K = 113 GOSUE 
6800$^CUL,M1) = 11 
RETURN 


REM NEHMAF 

FOR X = 8 TO 264 STEP 81 DRAN 
24 AT X,03 DRAW 24 AT X,1521 
NEXT X: FOR X = 8 TO 144 STEF 
8: DRAW 26 AT 0,X1! DRAW 26 AT 
272,X1 NEXT XIM = | ПЕ КЕ 
10: GOSUE 680016(M,M) = 915 = 
9 

DRAW 20 AT 0,01 DRAW 2 
272,01 DRAW 18 AT 0,152 
5 AT 272,1521 RETURN 
KEM SPIRAL 

М = 2014 = 201 GR ot COLOR= 1 
51 FÜR E = 4 TO 22 STEP 31 FOR 
Q = {1 TO 2 x EtU = U + CQ < 
E) X ( =~ 1) A EIN =н + CO > 


Listing 1 continued on page 196 


2 AT 
© DRAW 


Smith Corona TP-1 TEXT PRINTER 


Hayes Smartmodem IBM Products 


Quadram 


QUADBOARDS 
Memory in 64K blocks (up to 
Mu scr epar LH t 256K), a centronics-compatibie 
MRE elt parallel |1/O with hardware to an 
HAYES SMARTMODEM... 22988 external port, an asynchronous 


HAYES 1200 BAUD RS-232C communications port 
SMARTMODEM ......... 15745 (08-05 male external), and a 
—  Clock/calendar with on-board 
MODEMS battery—all of this on one 
HAYES MICROMODEM II . 5999: © QUADBOARD. Exceptional quality 
SIGNALMAN MARK I зов & design leaving remaining IBM РС 
NOVATION AUTO CAT 2 зод да slots free for other applications 
NOVATION APPLE CAT .. $334" 64K QUADBOARD ...... $439% 
NOVATION 1200 BAUD 128K QUADBOARD ..... $539" 
AUTOGAT. . «ee 2 $569" 192K QUADBOARD ..... $6298 
NOVATION 1200 BAUD 256K QUADBOARD ..... $719" 
559988 UPS DELIVERED APMECAT .. л... 15798 64K MEMORY CHIPS 
————— E КИВИН ©99за 
Ш 120 words/ min (12 cps) with full letter-quality USI Pi Series - Quc S In pe 
B Either parallel or RS-239C interfacing available (specify) I "ER ILLIC 
@ 10 or 19 pitch (characters per inch) available (specify) NE = Big Blue for the BM, PC features 
B Friction feed оп 10%” printable line; takes 4-part forms BEIM ути | а 280 microprocessor running at 
Pu | | 55 MHz, 64K memory, a cen- 
" м ‚ mue B tronics-compatible paralle! 
Okidata Printers TEC Printers SUAM. ^| port, the RS-239C port, an 
MICROLINE 80 ......... +34955 a С on-board calendar/clock, & a 
MICROLINE 89A ........ $439% , j Bs т __| hard disk interface. 
80/89A TRACTOR ....... $5088 man ' “s * > ИЙ асвшЕ.............. $519% 
MICROLINE ВЗА ..... 1694% Шу eee NT MELDEN. 
E x = ОООО  QucCes Hard Disk subsystems for 
be А86 T s че AZ" n e; Wow jee - T eon ctl "i = f | the IBM РС. 
MICROLINE 84 Parallel - БМРЕ®................ 469ев IE rio E fi er ue o МЫ Ripe 
$ РА Generic version of NEC & Ji ч 12mB HARD DISK v»s9ve 2839 
200 СШ  -—À 1044 е i 20 MHz bandwidth, 1000-line-at O4mB HARD DISK $4999 
MICROLINE 84 RS-232C Prowriter printers. Features 120 center resolution, 80 columns by ne inl ей pir. a l 
бере». ........ 1164 ЄР TN n 24 lines—the USI Pi-3 with amber Xedex 
: ET te Җ screen redefines quality. Amber 
Anadex Printers X pb Ae AS wg makes any display easier toread all BABY BLUE ............ 1539% 
- . dbyT F 
A АЖЫ, АЕ ‚1469 font. 160 x 144 dots/inch HiRes ен ritus MicroSoft 
DP-9690A звон Sraphics matrix, 1/148 line feed — USI Pi-3 Amber Monitor comes with 64K RAMcard. ......... 274% 
ر ات ا تاس‎ , T€ his personal recommendation. 64K MEMORY CHIPS 
y : i ; " OE... deem 99% 
Brother Printers NEC PC-8093A-C ....... "litro ا‎ ee treet 
te ДОК e و‎ ples ada elie SII 499" Us| різ (19^ Amber) ....5199% Maynard Electronics 
à i ' USI Рі-4 (9% Amber)..... — Ст т "== —. — $ 
& Current Loop interfacing Parallel & RS-939C ...... аан EE Oe. FLOPPY DISK 
standard............. 1088 C ITOH PROWRITER 2.... 39734% Amdek Monitors CONTROLLER .......... 5189 
CABLES ................ $4958 CITOH PROWRITER 2 ——-—— " 
TRACTOR. ........ eee. 149 Parallel & RS-939C ...... ‘794% AMDEK 300G 13” ...... итә» ___ Tandon Drives — 
= : Р F-10/40 STARWRITER 40срѕ AMDEK Color!......... 3379" 40 TRACK, 55 .......... $229 
Centronics Printers ааа x — AMDEK Color |! 40 TRACK, DS .......... $319% 
CENTRONICS 199 ....... :9795^ - MASI cps High Resolution RGB.... 3799% ^ a.. ma m n lT 
CENTRONICS 739 " Parallel or RS-232C .... *1799* — — AMDEK Color Ill (RGB) . . „здае IBM PC Software 
Parallel Interface ....... $564°° Pap і TRACTOR ......... WE diis he ا‎ Zenith Monitors We carry a full line of BM PC 
CENTRONICS 739 Cables & interfaces available for eee Software. Also Apple/FranMin 
RS-939C Interface ...... $6792 the Apple, Atari, CBM/Pet, IBM PC, ZENITH ZVM-1 21 software. Ask about our Software 
739 COLOR OPTION ..... 7988 Osborne and TRS-80s (19^ green) ......- $139 Society discounts. 


IDS Printers 


PRISM ВП.............. #99988 


Includes Sprint Mode, Dot-Plot, 
and Cut Sheet Guide 

PRISM 132............ $1699% 
4-Color Graphics, Sprint Mode, 


Dot Piot, and Cut Sheet Guide 


CALL FOR PRICES 


On NEC Spinwriters, Qume & 


Diablo Daisywheels. QUANTEX, 
DATASOUTH, DIP, МР! and other 
printers available. 


Orders & Information: CALL (603)-673-8857 


Orders Only: CALL (800)-343-0726 


No Hidden Charges 
No surcharge for credit cards—No charge for HIGH TECHNOLOGY AT AFFORDABLE PRICES 


UPS shipping—Stock shipments next day | е = nage 
All equipment shipped factory fresh with H E BOTTO M 


manufacturer's warranty—We accept CODs 
— ы Milford NH 03055-0493 
د‎ — 


order—No foreign orders accepted 


Open PO's not accepted—$50 minimum 
Prices subject to change—call for quotes 
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Listing 1 continued: 


E) x € с 1) 


Listing 2: Shape table, data, and strings used with the Ringquest 
game. This data defines the shape of the maze and the strengths 


EE Cae 
of the player and monsters in addition to providing some of the 


PLOT Yells NEXT 


(QE RETURN 
4700 REM DERAW-NMOMOUE 
JALO Mom 


text and prompts on the screen. 


Mil s М К = T$ GOSUE 680 

OSM = M = XCIN = N = YES RETURN 6000. 61ЕР 
u CRM 6000- 1E FF CA 00 DA 00 EF 00 
6100 REM GETGOHIS 6008- FC 00 13 01 1D 01 37 01 
6110 G = PEERK ¢ Зва) = 1263 6010- 4F 01 5р 01 6D 01 83 01 
TM = 0 AND G = 0 THEM YVTAE 6018- 9D 01 AA û1 C1 01 CE 01 
ASTM = TM + 0.0771 FRINT 6020- E7 01 F4 01 OC 0? 14 02 
Clo EDS OCDE BE GEGT 6028- 30 02 ЗЕ 02 55 02 SF 02 
QR "OSs GOTO 4110 6030- 79 07 83 02 9D 02 A7 0? 
6120 FOKE = 169266,0; RETURN 4038“ C1 02 A2 00 ED 48 60 9D 
6600 REM MAFMOVE 6040- AA 04 ЕВ EO 10 DO FS 60 


6610 V = M з ХОН = N = YEK = At 
VHD + 23 СОЗИ 67003K = К 
1% GOSUB 680034 = MW x МК = 
АУ, HIS T KI 2 1 THEM GOSUE 
6700 

6630 K = K + Ws 


GOSUE 68005 КЕТИМ 


6700 REM CANCEL 6080- A? 5С 85 19 20 ФЕ 60 Eó 
6/10 KDRAH K AT V ж OW ж G$ RETURN 4088- 18 Fé 19 FO SF DO FS 60 
| Dd he 6090~ AY 5C 85 18 AY 04 85 19 
6000 REM DRAH 6098 20 6E 60 Eó 18 Fé 19 EO 
ERLO DRAW K AT U x 8, x Gi RETURN 60A0~ 07 DO FS 60 A? 00 ED 8C 
م‎ КӨ ENR 60A8~ 03 9D 00 80 ES E0 20 DO 
7000 REM DELAY u HM GOR0“ FS 60 ЕЕ ЕЕ FE ЕЕ ЕЕ FE 
7010 FOR EZ = d TO At NEXT LiTH = АОБ ЕЕ ЕР ЕЕ FF ЁЁ FE FF ЕЕ 
TM + ii RETURN 60C0- FF FF FF FF FF FF FF FF 


ANNOUNCING: 


THE MASTER MAX 


$2540. 
Z-80 5-100 SYSTEM W/DUAL 8" DRIVES 
FEATURING: 

S-100, IEEE 696 4 SLOT MOTHERBOARD 

Z80 AT 4MHZ SINGLE CARD COMPUTER including: 
64K RAM (64KX1 chips) / 2 serial ports (ZSIO) / 2 eight bit 
parallel ports, one usable asintelligent Winchesterinterface 
(ZPIO) / On-board EPROM (2732) /NECfloppydiskcontroller / 
all devices interrupt driven / real time clock 

CP /M2.2° 

Dual Tandon 8” drives, single sided, double density, 1.2 MB. Quali- 
ty, regulated power supply. Three empty slots for expansion. 
Compact, light weight, modular construction. 
Dimensions: 17% " wide, 5 4” high, 23” deep. 

OPTIONS: 

220 volt, 50HZ operation at no extra charge 
Double sided, double density 8" drives, 2.4 MB: Ааа. ..... $335. 
Turbodossingle user withspooler: Add. ............... $100. 
Turbodosmulti user with spooler: Add 


wi SISOS SHS `0 HGF "TMI 'SILYIDOTSY SNIA(D ^O ИНОТ 


: 
; 
H 
E 
d 
z 
Җ 
4 
; 
5 
i 


Wecan also provide you with terminal, printer, other peripherals F 6190 FF 04 58 25 04 20 37 14 

and software from our extensive catalogue. = _ ~ £L رہ‎ ~ 
CALLORWRITEFOR FURTHER DETAILS OR FOR DEMONSTRATION Ё 6178 zi 0 1 т pi UM s 5 "A 
drive ipeo на жы E 6160- 2D 35 ЗЕ 37 36 27 24 ЗЕ 


ec JOHN D. OWENS «ox 


Associates, Inc. 
12 Schubert Street, Staten Island, New York 10305 * 
(212) 448 6283 (212) 448 6298 (212) 448 2913 
TWX: 710 588 2844 CABLE: OWENSASSOC. 
Please See Our Other Ads in This Issue on Pages 70° 71 ~“ 00 49 36 36 36 ?E 24 2C 

6108- 2D 3C ЗЕ 24 24 00 49 09 
Listing 2 continued on page 198 
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BITS WORD PROCESSING 


Shown: WordStar " from MicroPro 
bap — s sc E 


EXPANDABLE 
m CONNU UR NE | 


You can start with a single user 
installation and add users as your 
needs grow. The G&G system can be 
easily expanded in field — just add 
more memory. 


| 16 BITS—SPREAD SHEETS 


Shown: SuperCalc 86” from Sorcim 


Hard Disk Based Multi- 
User Systems start at 
$10,500 


MP/M 8-16 is a proprietary tmplementation of Digital 
Researchs MP/M 86 operating system. configured for 
CompuPro by G&G Engineering. CompuPlot is a trade- 
mark of G&G Engineering. CP/M and MP/M are regis- 
fered trademarks of Digital Research. SuperCalc and 
SuperCalc 86 are trademarks of Sorcim. dBASE ll is 

a trademark of Ashton-Tate. WordStar is a trademark 
of MicroPro. CompuPro is a trademark of Godbout 
Electronics. 


Circle 171 on inquiry card. 


Finally, 


MULTI-USER MP/M™ 8-16™ 


Up to seven users can run their 
own programs with their own pro- 
tected data or share common pro- 
grams and data. High speed DMA 
hard disk and cache memory give 
this system fast access to data, so 
you avoid bottlenecks. 

G&G's MP/M &16 systems have 
been shipping since March, 1982. 
They are field proven! 


8 BITS—GRAPHICS 


Shown: CompuPiot™ from G&G Engineering 


8 and 16 BIT CP/M™ 
COMPATIBLE 


Each user canrun the vast 
inventory of 8 bit CP/M programs, or 
choose from the library of powerful 
new 16 bit CP/M 86 software. Your 
past investment in CP/M software is 
protected, while at the same time the 
door to the 16 bit world is opened to 
you. 


SUPPORT 
a 


We wrote the book on 8/16 bit 
multi-user systems. Our phone sup- 
port is the best in the business. Plus, 
CompuPro components in G&G sys- 
tems carry a two year factory-backed 
warranty. 


a MULTI-USER micro 
for professionals by 
G&G Engineering 


6 BITS—ACCOUNTING - 


Shown: GL by Structured Systems Group 


UPGRADABLE 
PLE a rv 


The G&G system is based on the 
IEEE 696/S-100 bus and uses Compu- 
Pro's state-of-the-art components. Our 
20 slot bus guarantees that you will 
never be left in a corner with obsolete 
technology. Your investment in hard- 
ware is protected. 


8 BITS—DATA BASE MANAGEMENT 


Shown: dBASE I" from Ashton Tate 


G&G Engineering is an authorized 
CompuPro systems center. 


G&G 


ENGINEERING 


1922 Republic Avenue, San Leandro, 
California 94577 (415) 895-0798 

315 California Street, Suite 515, 

San Francisco, California 94104 
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Listing 2 continued: 


61D0~- 2D SE 37 2D 96 ЗК 2E 35 
64DO- 3F DF 24 24 24 3C 36 36 
GlEOe 36 JE 24 Д4 24 zT ug 9 
OIED- 36 JE SF LE: 2D £D ZD JL 
olus SF T x Ug. LE 2T SI ДЕ 
б1ЕВ- 24 4D 36 25 2C 36 96 ЗЕ 


MICROMAIL 
j 6200- ЗЕ ЗЕ 37 2D 2D 2D 85 ЗЕ 
À 6208- ЗР ЗК 3F UN 49 36 36 2D 
6210- 2D 3C ЗК 24 24 00 2D 4D 
| 6218- 2р ЗЕ 37 2р 76 ЗК ЗЕ 2E 


aa 6220 2D 35 ЗЕ ЗЕ 27 24 24 3C 
IT 6228- 36 36 36 27 24 24 24 00 
| 6230~ 49 92 2D 2D ЗЕ ЗЕ 36 ЗЕ 

| 6238- 24 24 00 2D 2D 2D 35 ЗЕ 

5240- ЗЕ ЗЕ 37 2D 2D 2D BS За 
6248- 37 2D 3E FF 23 24 3C 36 
6250- 36 27 24 24 00 92 2D 2D 
6258- 36 36 27 24 ЗЕ ЗЕ 00 2D 
6260- 2D 2D 35 3F 3F 3F 37 2D 


LETTER QUALITY PRINTERS 6268- 20 2D 35 36 36 27 24 3C 

| 6270- 36 36 ОЕ ЗЕ 2С 25 ЗЕ 07 

ж DIABLO x 6278- 00°92 20-20 2D 35 ЗЕ ЗЕ 

„ 630 RO < $30 APLRO - 530 po 6280- ЗЕ ЗЕ 00 2D 2D 2D 35 ЗЕ 
MO CAS NR "INTRODUCTORY OFFER" “INTRODUCTORY OFFER" 6288~- OF ЗЕ 37 2D 2D 2D ES ЗА 
$1899. 00 CALL FOR PRICE $1149. 00 6290~ ЗЕ ЗЕ ЗЕ 2bE 2D 2D 2D ЗЕ 
жонго Te. YOUR 025 CPS о 6298. SOF SF ЗЕ 07 00 49 36 34 

2E 24 24 24 24 00 36‏ 36 -—6260 — س 

NEC EAE. S NM | 6268- 36 36 2E 24 24 24 2C 36 
CEES * SPRINT 9/45 | 52E0- 36 36 6E 21 24 24 24 35 
Call for Our LOW PRICES быы Сы р-Б е” ол n р 
A 62C0- 00 18 10 12 05 03 16 1А 


TELEVIDEO | 62EB- OF 12 14 UC 15 18 FF Wi 
62D0- 03 05 07 OC OE 10 12 14 
62D8- 16 18 1A 01 07 08 0E OE 
62E 0- 11 14 1? 1E 03 02 04 08 


HEN 03 00 42 00 BD 00 63 9D 


DEC LA 100 "3M 62F8- 50 05 EQ Ей 22 00 FS 60 
» DUAL MODE > ا اا ر‎ 6300- 0D 05 13 13 01 07 05 20 
ا اخ‎ E » COMPUTER TERMINAL 6308~ 06 12 OF 00 20 02 09 0C 
Y 6310- 02 OF 20 2D 20 OB 09 0C 
|| ч” Sel j cec М 6318- 0C 2.0 01 2.0 02 01 0С 12 
DE аар | e paea 6320- OF 07 AZ 00 ED 30 63 9D 
^. (kee 6328~ 50 05 EG E0 27 00 FS 60 
—— -i 6330- 07 0Е 0С 0С 15 0D 20 13 
“LABOR SAVER” VT100 / TELEVIDEO re A 12 е чс m a F je 
CUT SHEET FEEDERS GPAPHICS OPTION Joc E on Lo ы SM E 
as low as ; 
5749.00 $999.00 6350- 20 06 09 07 08 14 21 А2 
6358- 00 ED 65 63 9D 00 05 EB 
preme ne m аа n каш ИЙ n m шш кшп жиш 6360- E0 18 DO FS 60 14 08 01 
(CALL TOLL FREE (800) 854-6028 | 6368- 14 27 13 20 14 OF OF 20 
Mam su =m ae am am am am e m m ua — тиш a тюз m m dl 6370- 0D 15 03 08 20 14 OF 20 
SAVE ON | MASTERCARD rn SHIPPING IS 6378- 03 01 12 12 19 42 00 ED 
PREPAI UIRES FREIGHT X 
ORDERS AGCEPTED 15% DEPOSIT COLLECT 


WE SELL INTERNATIONALLY 


r | | 6398- FF FF FF FF FF FF FF FF 
| А | к | 63A0~ FF FF FF FF FF 14 08 05 
ш " a 8 63A8~ 20 12 09 0E 07 20 09 13 


P.O. Box 3297 / Santa Ana California 92703 ódE0- 20 09 OE 20 13 05 03 14 
Tel: 714/731-4338 | TWX: 910 595 1146 ó3EB- OF 12 20 32 10 12 05 13 
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GP-100A: US$389 


COMMAND PERFORMANCE. 


Seikosha gives you all the best features—including economy and super-clear graphics. 


Unlike some graphic printers, Seikosha's new Other valuable features: 
GP-100A Uni-Hammer Graphic Printer puts full dot e Graphics, regular and double width character 
addressable graphics at your command. The GP-100A modes can be intermixed on the same line. 


* Automatic printing. When the text exceeds 
the maximum line length, there is no loss 
of data due to' overflow. 


lets you repeat a column of data as many times as 
needed with just one command. Software control enables 
double-width character output, and the positioning is AE Ан 
both character and dot addressable. Designed for simple A e e в а standy d үа. 
k А ors | entronics type parallel interface. 
operation, it ranks among the most cost-efficient graphic » Paper width is-aciustablgsüp to ТААН 
printers on the market. Command performance tech- e Optional Interface: RS232C, IEEE 488, applell,etc. 
nology that not only works for you now, but takes you 
well into the future. 
Available at COMPUTERLAND and other fine 
stores in your area 


Distributed by AXIOM CORPORATION зом Griswold Avenue San Fernando, Calif. 91340 Phone (213) 365-9521 TWX (910) 496-1746 
Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Taihei Sumida-ku Tokyo Japan. Phone: 03-623-8111 Telex: 262-2620 


Circle 345 on inquiry card. 


No matter how you slice it, the only way you're 
going to know if a data handling program is 
right for you is by running it on your computer, 
solving your problems, your way. 

And the only database management sys- 
tem (DBMS) that lets you do that is dBASE II™ 


A DBMS like the mainframers have. 


Conceptually, dBASE II is a relational 
database management system, like the system 
IBM introduced on their mainframes last year. 

Practically, dBASE II is the most powerful 
DBMS made for a micro. It handles multiple 
databases on a single drive and simplifies every- 
thing from accounting to project management 
to monitoring rainfall on the Upper Volta. 

With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT. Do sub- 
field and multi-field searches, then DISPLAY 
some or all of the data for any conditions you 
want to apply. 

And you've just begun to tap the power 
of dBASE II. 


Easy to look at, easy to use. 


Input screens and output forms couldn't 
be easier — just "paint" your format on the CRT 
and what you see is what you'll get. 

You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 
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And you can use dBASE II interactively 
for instant answers. Or save your instructions 
and automate your data handling with two words: 
DO Finances, DO Rainfall, DO whatever has 
to be done. 


Use dBASE II to help make your choice: 


Instead of asking you to pore over a 
manual, we'll let you try dBASE II free for 30 days. 

Send us $400 and we'll send you a copy 
of dBASE II that you canrun ona 48k Apple with 


database system 
‘ing skinned. 


CP/M ($700 for expanded hard-disk version). 
Put it through its paces. Then after 30 days, A ht 
send it back and we'll return your money, no S on- a е 
questions asked. 
But we don’t get many back, because 
dBASE II is the one database management system 
that can really cut it. 
Call (213) 204-5570 today or drop by 
your local computer store for the rest of the story. 
Ashton-Tate, 9929 Jefferson Blvd., uod Ac E 
Culver City, C A 90230. CP/M is a registered trademark of Digital Research 
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Listing 2 continued: 
G3UU- 13 20 31 20 OF 42 20. 327 
63C8- 20 14 OF 20 03 08 OF OF 
63D0~- 13 05 20 14 08 05 20 OE 
6JDS8-— 03 18° t4 20 13 05 03 14 
63E0~ OF 12 A2 00 ED ЕС 63 9D 
63E8- 00 05 ES E0 26 DD FS 60 
63F0- AZ 00 ED FE 63 9D DO 06 
63F8- EO EO 12 DO FS 60 10 12 
6400- 05 13 13 20 11 20 14 OF 
6408- 20 11 15% 09 14 20 OF 12 
6410~ A2 00 ED 00 63 9D 50 05 
6418- ЕВ EO 12 DO FS A2 00 ED 
6420- 2E 64 9D 50 06 EB EU TE 
6428- DO FS 60 10 OC 05 01 13 
6430 05 20 12 05 14 15 12 0Е 
6438- 20 14 OF 20 13 05 OS OF 
6440- 20 14 08 05 20 12 09 OE 
6448- 07 AZ 00 ED 57 64 9D DO 
6450- 07 E8 EU 16 DO FS 60 10 
6458- 12 05 13 13 20 13 10 pI 
6460-03 05 20 02 01 12 20 14 
6468- OF 20 03 OF OE 14 09 OE 
6470- 15 05 A2 00 ED 80 64 9D 
6478- DÀ 05 ES EO 19 «JU FS 60 
6480" DO D2 CS D3 D3 A0 DY AD 
6488- Có CF D2 AO DY CS D3 AC 
6490- 60 CE А0 Có CF D2 AD CE 
6498- CF AZ 00 ED AZ 64 9D DO 
64A0~ 04 ЕВ EO 00 DO FS 60 C1 
6448- CE CF D4 C8 CS D2 A0 C7 
64E0- C1 CD CS BF A2 00 ED 03 


DEC LSI-11 
Components 


Dependable service 
at discount prices 
Domestic EFTE ll 


and Export Lin 
| is 


Tini aLi 


Computer Suppliers, Inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers. Ine. 
7 


ШИИ ЇЇ 
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64E8-- 
64С0- 
64C8- 
64D0- 
440 8 
é 4E B- 
GAEB- 
6500- 
6508-- 
6510- 
OSIB- 
6520- 
65290- 
4530“ 
658 38- 
Ж 
6540. 


6540 
69480 
6000 
6998-~ 
6560- 
65690- 
69570- 
0578- 
6580 - 
6588- 
659 0 
637 t= 
6590 - 
658- 
бе 0-- 
OSEB- 
65C 0 — 
65C8- 
OIDO -~ 
908 
OSE Q- 
GAE GA 
65F 0 -- 
6600 <" 
6608-- 
6610 - 
6618- 
6620 - 
6628- 
6630: 
6638- 
6640 -— 
6640 - 


6688-- 
6698-- 
6660 
6668-- 
66E 0 ~ 


65 9D 
FS A2 
05 
ED 
10 
9D 2A 
A? 
E 8 
96 
DO FS 
DS 
CF 
AQ 
A0 
Du CE 
A0 
D2 


66FF 


13 
D3 
GS 
A0 


D0 
^0 
рё 
^0 
D3 
CS 
C9 


26 4% 
0 
9D 
40 
^0 
2E 
00 
Ja 


00 


DC 
4F 


0E 


Listing 2 continued on page 204 


2: "US 
= 


AFTER YOU 


The Data General CS is a high 
speed, single terminal desktop com- 
puter with enough capacity to do all 
the jobs a small business requires. 

(Without requiring a small business- 
man to run out and buy all sorts of 
options. ) 

On the other hand, depending on 
the application, it's also a high speed 
computer with the ability to support 
anywhere from two to nine terminals. 

Then again, the Data General CS is 
a high speed business system with the 
ability to handle up to 25 terminals. 

All right, so just what is the Data 
General CS? The ideal first computer, 
a great mid-range computer, and a 
multi-function business system. 

For the Data General Commercial 
System is a whole family, each fully 
compatible with the next one up the 
corporate ladder. All the way to the 
largest computer Data General makes. 

Which means what you learn on one 


Circle 120 on inquiry card. 


OUTGROW THE 
DATA GENERAL CS, 


[шн АРАШ" BER 106 iut PT EH 
ы 441 


ЕТМЕ 


HY! 
[RES PEE: PRIUS iti 
Иа Наш rË 


ША AU FENG Cut REPDRTP APYE Diin piita 


LANCE HER ВАВ LETE fug 


you can use on any other. They all act 
and think alike. And even speak the 
same universal languages: Interactive 
COBOL and Business BASIC. 

So, if you succeed in business, you 
can go from one terminal up to 25, 
from a computer that fits on a desk to 
a computer that fits on a wall. Without 
really trying. Or replacing. Or rewrit- 
ing. Or retraining. 

But not only do Data General CS 
computers remove the fear of success 
they remove the fear of failure. For 
they can usually help diagnose their 
own problems. And help correct them. 
And if they can't, help is often an 800 
number away. Апа so is our world- 
wide service and support organization. 

No wonder systems suppliers who 
can buy anybody's equipment, add to it 
and market it, often buy ours. No 
wonder 82 out of the top Fortune 100 
companies have Data General com- 
puters. 


Pe иш" 
i mm ты: ШШ 


= — 


YOU’LL BE READY FOR THE 
DATA GENERALCS. 


If you'd like us to put you in touch 
with a Commercial System Supplier 
who has computer systems which can 
perform general accounting, produc- 
tion scheduling or even keep your golf 
scores, fill in the coupon and return it 
to us. 

Most likely he'll have a computer 
system to suit your needs, one that 
you'll hopefully outgrow. 


ds Data General 


WE ENGINEERED THE ANXIETY 


OUT OF COMPUTERS. 
eda, ARE ee 1289 | 
Mail to: Data General Corporation і 
00 Computer Drive MS C228, 


Westboro, Mass. 01580 


Attention: Marketing Communications Services 
Please send me info on the new Data General CS family. 


Nê ЬЕ НЕННЕ ЫНАН ЫНЕШЕБЕЫЕННННННЕЕЕН 

Titk, 

Company Tel 

Address. LLL E ___— 
City State Zip 

L- 
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Circle 177 on inquiry card. 


DEVELOPMENT 
HARDWARE/SOFTWARE 


GTEK MODEL 7128 
EPROM PROGRAMMER 
Compare the features: 


eMicroprocessor based intelligence for ease 
of use and interface. 


®Н5-232 interface and ASCII data formats | 


make the 7128 compatible with virtually 
any computer with an RS-232 interface 
port. 

®Auto-select baud rate, Xon/Xoff or conver- 
sational handshake. 

„ра apd read the follow 
2508, 2516, 27 16, Fore, 2532, 
2732, 2758, 27C32, MCM68766, 2564, 
2764, 27C64, 27128 . . . plus more as new 
types become available. 

€ Automatic use of proper program voltage 
based on type selected. 

eOptional support for EEPROMS 

Menu driven eprom type selection, no 
personality modules required. 

eSupports Intel and Motorola data formats 
as well as conversational hex formats. 
Formatted screen dump and block read 
commands, 

@lnterupt driven type ahead, program and 
verify real time while sending data 

eProgram single byte, block, or whole eprom. 

ө intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasing. 

€ Erasure check command. 

| "Busy light indicates when power is being 
applied to program socket. 

eComplete n eae meon force socket 


GTEK MODEL 9000 SERIES COMPUTERS 


@4 MHz 280 CPU, no wait states 
&128K byte RAM with bank select 
®DMA floppy disk operation with track buf- 
fering for fast disk I/O 
®2 serial ports with type ahead, speeds to 
6.8K baud. 


Parallel printer port, with 47K interrupt 
driven spooler. 

eWinchester interface port. 

eDual mini-floppies, FORMATTED storage 
to 1.6 Megabyte, 

eEight inch drives available atso. 

€One year warranty (90 days on drives) 


High Performance/Cost ratio 
Prices start at $2390.00 + CP/M* 
Contact GTEK direct for quotation on 


Listing 2 continued: 


66B5B8- 00 ED 
660- EO 1 E. 
66C8- 
66D0-- D4 
66D8- C 
66E0 - 
66E8- 
66F0-- 
OGF 8-- 
Ж 


6700.681F 


6700- СА 
6708- 
6710- 
6710- E 
6720 - Da 4 
6720~ 
6730- 


C9 рз C 
CU CF C1 
о 03 A 


and mera AC power supply. 9000 tailored ifi ds. YO с M ^ к: > AG 
240 VA А бонг ан dc sighted Series 9000 tailored to your specific needs ү, a | : E i E | : af 
tional charge ^ A : zt a TE 
s aM icc er 66 se flowing fames 8051, 6502, bon 0 ч E С C C | D 4 C9 C Е C E D 3 
DL wt UO М, ot he -4 1 е " wt »» L.. M 
MODEL 7128/24 - budget version af the 6800, NEC7500, F8, СОР400, 28 Бела І оа те c eos Es ^) 
7128. Supports 24 pin parts thru 32K 6758- AO CF CE AD DY CF DS D2 
only. Upgradable to full 7128 capacity. он Assembler price $200.00 each except 6760- A0 C2 D2 C9 CC CC C9? СЇ] 
Model 7128/24 PRICE $289.00 C7500 Price $500.00 » „э Bo af dsa Ån of "AT "AIT! T ? ad ots 
&768-—- 0 4 Сее DO XI All 

ZE 9D 


Accassories Erasers, Eproms, Cables * Trademark of Digital Research, Inc. 


677 0~ 


Post Office Box 289 677t- 


GT E K Waveland, Mississippi 39576 6780- DE CO Ci C5 A0 C4 
INC. (601) 467-8048 6788- C9 C5 C4 A0 CF Có AD CS 
6790- DB C8 Ci 05 D3 D4 C9 CF 

6798 CE A0 C9 CE A0 D4 CO C5 

| 67A0~ AO CD C9? CE C5 D3 A2 00 

J 67А8- BD E4 67 9D 50 06 EO EO 

| || 6760- 28 DO FS 60 D9 CF DS A0 

6768- CB C1 Dé C5 A0 CZ C5 CS 

MAKE IT NOW 67C0- CE AG D3 D7 CS DO D4 AD 

| 47CB- Ci D7 Ci D9 AD D4 CF AD 

67D0- CL CE CF D4 C8 C5 DZ AQ 

EPSO М 6708- C3 C1 Dé C5 47 00 BD EA 

67E0- 67 9D 50 07 EO Ей 14 DO 

CARTRIDGE RIBBONS 67E9~ FS 60 DF CF DS A0 CC CF 
МХ 100 67F0- D3 C5 A0 D9 CF DS D2 40 

MX-80 = 67Е8- C3 CC CF Ci CE A1 A2 00 
6800- BD OC 68 9D 80 06 ES EU 

$9.95 Ea. $1 2 05 Ea. 6808 OF DO FS 60 C? CE Dé C9 
4810~ D3 C9 CZ CC CS A0 C3 CC 


MINIMUM ORDER OF 3 RIBBONS c 
[SAVE 10% WITH PURCHASE OF ADOZEN]| x 


LABEL SPECIAL 


1ACROSS Зух 15/1" CONTINUOUS LABELS 


NOW 2.99/M (5M Min.) 


CheckMate 


Toll Free 800-343- 7706 NN M4 Ma 617-963-7694 


P.O. Box 103 Randolph, Ma. 02368 
WE ACCEPT MASTERCHARGE AND VISA 


KE БЕ CEFF FE EF FF FF 


Listing 3: Text screen program. 1t produces four screens of infor- 
mation that can be accessed during the game to give information 
on the player's status. 


400 HOME $3 VITAE 43 HTAR 14$ FRINT 
"RINGQUEST": VTA Ө; HTAIE 11 
з PRINT "C. G MILLS 1982"; VYAR 


233 HTAR 1 PRINT 
QR ERIEFING OR $ 
PORE: Ое ВА 
CALL 24700 

HOME $ PRINT 1 
E ENTERING THE 
А WITHTHE TASK 


It |- 
та 
FORE 


RESS BOF 
START! 
24716,87 


PRINT “YOU Ak 
MINES OF MORT 
OF FINDING жж 


Listing 3 continued on page 206 
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ACE 1000 COLOR 


COMPUTER! ......,.... List $1545 
SHARP COMPUTER ..,.... ‚+, 249 


PITT 
i | I | 


iW 


SUPERBRAIN Il 


Double Density „............. 1894 
Quad Density ............-... 2274 
Super Density SD ,.......:..- 2649 
COMPUSTARS 

TO DEALERS ....... CALL & SAVE 


Advanced Micro Digital S-100 Super- 
Quad Single Board Computer. Z80 64K 
RAM, Disk Controller, 


АЗ-282 омен pa кка Only $777 
ALTOS — single and multi-user 
ACS-8000-15D ,.......... List 5990 
Only 4699 
ATARI 400 ...... РЕ 289 
BOO ei tay as ыр CE алыл н 655 
PRINTERS 
OKIDATA 82A ................ 489 
CENTRONICS 739-1 ..,.,....... 499 
IDS PRISM 80 ..,.............. 743 
EPSON MX-80 FT 4» 92 khan sb чча 547 
MX-80 „,...,........... 459 
Mx-100 go wd Р ал ч LI * *1 749 
ANADEX 9501A 
Silent Scribe ,.,,........ oss 1345 
NEC #3510 Letter Quality . 1689 
C. ITOH F10 Letter Quality ..., 1399 
Smith Corona TP-1 ....,..... гъ 665 
TRAXX 5'4" Add-on Drives ,.... 249 
Memory Merchant 16K static ... 159 


Central Data RAM S-100 64K .,. 299 
Systems Group 

RAM S-100 64K ,............,. 449 
Microangelo Video Graphics ... 985 


AMERICAN SQUARE COMPUTERS is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
ot from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 


Which Computers are Best? ... Free 


Insured Shipping at Low Rates. 


Call for latest prices & availability 


AMERICAN 


919-889-4577 
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TELEVIDEO 

Televideo 910+ ,,,......... 5. 518 
Televideo 925 ............ rixa c e l5 
Televideo 950 ....,... T"— 899 
Televideo Computers Call 
ADDS VIEWPOINT А-1В ....,., 525 
ZENITH Z-19 Terminal ......... 649 
2-89 48K Computer .......... 2119 
2-90 64K Ор)................, 2399 
ZVM-121 ZENITH 

Green Screen monitor ..,...... 125 
INTERTUBE 111 

Or EMULATOR ..... "m , $710 
AMDEK Color Monitor ........ S329 


GODBOUT COMPUPRO 

Super Sixteen 8085/8088. The fastest 
8-16 bit computer! Runs 8 and 16 bit 
code! 128K Static RAM, 6MHz CPU's 
LIST 3409 SPECIAL 2873 


New: Systems 816/A. B. and C with 
enclosure and drives. 
816/A ‚ List 5495 .... Only 4729 


SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100. 128K Static RAM, 8 MHz 8086. 
22 slot Mainframe 


Model #2 .... List4185 Only $3195 
#1 as above 
but64K ..,.. List 3190 Only $2595 


IBM PC memory made by SEATTLE. 


Now with "Flash Disk.” .. 192K = 525 
64K = 375 
CALIFORNIA COMPUTER 2210A 
List $1995 „..,...... ,». Only $1722 
Z80, 64K. I/O. Disk controller + CPM. 
California main frame ......,... 484 
SYSTEMS GROUP computers run 
FRIENDLY OASIS Call ..... ,. SAVE 
QUAY COMPUTER 
Two drives + CPM ,,,........ $1745 
Four user MPM 208K + 
Hard DISK .................. $5945 
TARBELL'S 


Empire | & 11 have two 8” disk drives. 
The | is single sided. the 11 is double 
sided. 

FREE Business Software 


Empirel ... List 4888 ... Only 3495 
Corvus Hard Disk .......... SAVE 
SSM Video BRD VB3 kit ....... 361 
Spectrum Color ASM .......... 326 


4167 Kivett Dr. 


SUPER BARGAINS. 


NORTH STAR 
ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics, 2 Disks. 
Serial Port, Options CPM - Business 
programs .....,‚............. $2894 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 


Horizon Standard is now HRZ-2-64K 
Quad 


Factory Assembled & Tested Only 
Horizon-2-64K-Quad ........ $2649 
Horizon-1-64K-OHD 5 .,...,.. 3795 
Horizon RAM 64K .....,...,..., 594 
Big Sale on Multi-User 

Time-Sharing ............... SAVE 
North Star Hard Disk 18Mb .... 3995 
English to Basic Translator ...... 75 


Zbasic 2 to 5 times faster! .,..,, 325 


Secretary Word Processor ..,,... 75 
Wordstar Word Processor ...... 278 
Floating Point Board ..,........ 339 
Oasis Multi-User Software .,,., 699 
CPM for N'-Extra features ...., 147 
Micro Mike Software .,,...,,, CALL 
MICROSTAT .......... Paw Vans $265 
Pascal-80 ..,.................. 539 
Extra Precision BASIC .......... 49 
NONI WOFQ хаосе statue’ es 179 
Infomanager ......,......,.., ‚ 329 
General Ledger ............... 399 
Accounts Receivable ..,........ 399 
Accounts Payable ............. 399 
InventOry „.,.................. 399 
Order Entry ................... 399 
PROPAC ...,............... 1299 
DOS + BASIC 5.2 „,...... ПЕРЕ Об 


INTEGRAND main frames S-100. Many 
models to choose from 


Only 200 & UP 
MODEMS 

DC HAYES- S-100 .,........ $329 

POTOMAC MICRO MAGIC .... 369 

SIGNALMAN .,...,............ 97 

CAT NOVATION ........ mM 159 

AUTOCAT еа ivan 215 


Factory Guarantees 


Jamestown N.C. 27282 


MICRO DECISION 
‘A DEAL YOU CANT REFUSE" 
64K RAM, Z80, 4MHz, 2 Serial Ports, 
Disk Controller. FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZic 
—Wordstar — Calcstar — Spellstar. 


List Only 
with 1 5%" Disk ,, $1195 ... $ 949 
with 2 5%: Disks .. 1545 .... 1199 


DECISION ! 


“The IBM-360 on the 2-80 & S-100 BUS!" 


Sixteen Programs running simultan- 
eously! Free CPM, Microsoft BASIC, 
andWORDSTAR with complete system! 


DECISION 1 * 65K Static * 


8" Disks DMA ................ 3403 
DECISION 1 + 65K Static + 
2 ӨД" DISKS усеве: — ДР, 


DECISION 1 + 65K Static + 

5" Disk + 5 Mb Hard Disk ..... 4235 

DECISION 1-3user 256K Static * 

5" Disk * 5 Mb Hard Disk * 

MICRONIX отоонун 5830 

DECISION 1 — 2-80 + 1/0 + 65K 1915 

DECISION 1 — Rackmount + 20 Mb 

HD-8"DRV ,.......... Reg. 6235 
Inventory Sale 5415 


MORROW Hard Disks 
up to 26 MEGABYTES 


HDOSMIPB. iuesokewiiiexvres $3333 
HDC-M20 133 acd ho m n 3333 
HDC-M10 ....,.....« TCU o 
DMA-M5 ............... Reg. 1755 

Inventory Sale 1500 
DMA-M10 »*t4"4^n*ns-ut Жие da 2205 
DMA-MIB. psc teu cevecs eens « 2795 


MORROW 8” Disk 


Discus 2D + СРМ 600K ,, Only $834 
Discus 2 + 2 + СРМ 1.2 Mb .... 1068 
Add Drives 20 =599 2*2 1795 
Discus 20 dual + CPM ,., Only 1384 


Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 


FAST FIGURE — Most powerful 
spread sheet. 5'A" Or 8" .,,...,., 99 


Wordstar ..................... 278 
All MicroPro Software for IBM, Apple, 
North Star. Morrow, etc. SAVE! CALL 


We Beat Prices 


COMPUTERS 


919-883-1105 
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Listing 3 continued: 
THE RING" $S PRINT $ PRINT " 
THERE ARE TWO SECTORS. THE 
RING MAY EE IN EITHER: THE 
POWERS OF DARKNESS HAVET 

L30 PRINT "ARRANGED THAT EACH SE 
CTOR WILL. COLIAAPOSE"U T PRINT " 
16 MINUTES AFTER YOU HAVE EN 
TERED." PRINT "YOU CAN DELA 
Y THE COLLAPSE TEMPORARILY 
ONLY БҮ ORTAINING A TIME SFE 
kile 

140 FRINT $ PRINT "YOU ENTER NEA 
К THE CENTRE OF EACH SECTORA 
ND CAN ONLY EXIT AT THE SAME 
PLACE EY PRESSING THE KEY 
Fe YOU CAN EXIT AT ANYTIME 
BUT ONCE YOU HAVE ENTERED SE 
СТОК YOU CANNOT RETURN TO 
SECTOR: 14^ 

1350 PRINT $ PRINT "ROCKFALLS CE) 
OCCUR MORE FREQUENTLY AS Y 
QU PROCEED, ТЕ YOU HAVE A б 
UNFOWDER FLASK AND ARE TRA 
FRED, YOU CAN PRESS E TO GI 
VE 4 EXITS AT YOUR CURRENT Р 
OSLTI ORAND. jk HROUGH ADJACENT 
ROCF lakes 

160  FRINT $ INVERSE $ PRINT "FRE 


Oo SPACE BAR TO CONTINUE"? POKE 
24705,803 POKE 24716,83* CALL 


247003 NORMAL. 


SENECA ELECTRONICS 


SUPER DISCOUNTS TRS-80? AND OTHERS 


TRS-80* 
BELL & HOWELL" (APPLE)" 


ATARI — «GÀ 
VIC COMMODORE" са шын» 


and OTHERS... 


ый TRS-80™ 16K MODEL II $810.00 e 
TRS-80" 64K MODEL II $2995.00 
ATARI" 800 W/16K $650.00 
VIC-20" HOME COMPUTER $245.00 
ALL MACHINES COME WITH FULL 
MANUFACTURERS' WARRANT Y!! 


COMPUTER FURNITURE, PRINTERS, PERIPHERALS, YOU NAME 
IT, WE GOT IT, AT THE PRICE YOU WANT TO PAY. WE ACCEPT 
CERTIFIED CHECKS, MONEY ORDERS, VISA & MASTERCARD. 

SHIPPING CHARGES WILL BE ADDED TO CHARGE CARD ORDERS. 


SENECA ELECTRONICS 
RD #1, HARMONY, РА 16037 
(412) 452-5654 
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Circle 346 on inquiry card. 


170 


180 


20 


rain) 


2 lU 


КАКА! 


HOME $ PRINT "YOU НАШЕ"; PRINT 
$ PRINT "TREASURES PRINT $ PRINT 
"CARRYING CAPACITY": PRINT $ 
PRINT "FIGHTING ABRILITY"? PRINT 
+ PRINT “INJURY RESISTANCE"? 
PRINT $ PRINT "DEGREE OF CH 
FAM" 
PRINT $ PRINT "EXPFLOGIUE CHA 
RRES" UTAÓE 233 HTAR 1; PRINT 
"PRESS SPACE BAR TO CONTINUE 
“ye PORE. 24705,88: FOKE 2471. 
6,91% CALL 24700 
HOME $ HTAR 9$ PEINT "COMBAT 
AER ENDL. INES SSS НТАЕ 9i PRINT 
At CL TTY ANTI L^ FOURS 
PRINT CRED ПЕС [2 a 
0 40 30"; FRINT 3 PRINT "D 
ИЛК PA .ل‎ 
О": PRINT $ PRINT “WEREWOLF 
14 TU. XU pu 
PRINT 3 FEINT "SNAKE ed 
DU. sU US PRINT $ PRINT 
"Tor 0 200 au GÙ 
20's PRINT 3 PRINT "WIZARD 
үү 30 40 30"? FRINT 
2 PRINT "BALROG 30 
QÛ lü Û" 
PRINT $ PRINT "SCORING": PRINT 
"1 FER SILVER CHARM OR DEAD 
SNAKES PRINT "2 PER BAR OF 
GOLD OR DEAD BALROG’ S PRINT 
"ZERO TO v FOR WEAPONS" 
PRINT "OVER 100 Tr ESCAPING 
WITH "*xTHE RING'S PEINT $ PRINT 
2 PRINT “PRESS SPACE БАК ТП 
CONTINUE S 
PORE: 257050495213 POKE 2A7 Gs 7s 
t CALL 2470 m 
HOME $% FRINT "ТО CHECK, PRES 
S A KEY TO ОБТАТМ EACH ee 
CREEN SUCCESSIVELY" 
FOR T = 0 TO 3: GET At; POKE 
KITEN ew wv I X 423 СА. 247 
2t NEXT I 


Text continued from page 184: 
6000 hexadecimal. You can accomplish this by typing in 
listing 3 and running it after listing 2 has been validated. 
When you enter listing 3, you may replace the pound sign 
with a dash. When you are satisfied that the screens are 
properly formatted, save these and listing 2 by typing: 


BSAVEQQO, A$5000,L$1820 


You are now ready to type in the main program given in 
listing 1. 


Conclusion 

Ringquest is a good example of the way a game 
evolves. Through its various incarnations you can see the 
problems I encountered and the solutions that led to the 
game's final version. 

The incorporation of a friendliness feature adds a new 
attitudinal twist to adventure games. I consider it my 
most important contribution to a more caring and 
peaceful society. Ш 


Circle 342 on inquiry card. e» 


Trademark: SAVVY, Robot Programmer: — 
Excalibur Technologies Corporation. 


international. 


... the PERSONAL LANGUAGE " system 
that mirrors your commands using 


your own words! 


- SAVVY Is a miraculous new 
Information handling system. 


SAVVY is an automatic database 
management system. | 
SAVVY is a new level of 
machine intelligence. E 


ı SAVVY, part hardware, 
part software, Is the 
beginning of truly 
“Personal Computing”. 


SAVVY comes with: 
General Ledger, 
Accounts Receivable, 
Accounts Payable, 
Payroll, Malling List, 
Document Writer and 
Inventory Control. 


Through SAVVY, you and your 
computer talk to each other in your 
own natural, conversational 
English [or Spanish, or 
French, еїс. |. 


It learns from you 
what you want 
done in your own 
personal language. 
Once SAVVY learns 
your language it 
can create any file 
you wish. Input, 
output, additions, 
changes and 
deletions are 
Мы, arranged for you. 
ر‎ a у”, SAVVY's "Robot 
jg, Programmer" 
Кы has been trained 
to write 100% 
of the programs 
needed to manage your 
database information. 
SAVVY runs CP/M™ 
and Apple DOS. 


Personal Language: SAVVY Marketing 


100 South Ellsworth Street, 9th Floor, San Mateo, CA 94401 


SAVVY 


You'll discover that SAVVY 
recognizes your personal words, 
even If misspelled, or even if you use 
a phrase never used before! 

SAVVY continues to grow through 
use to become better and better at 
understanding your commands. 
Eventually, you will see SAVVY as a 
mirror to your own way of thinking 
and working. It Is a re-definitlon of 
"user-friendly". 

'SAVVY, it's the first system that truly 
means "personal computing”. 
SAVVY is like no other system on 
earth. 


SAVVY cost $950. 


Seeing is belleving. SAVVY is on 
display at selected computer retail 
locations. Call for the name of your 
nearest dealer. 


CP/M 15 a trademark of Digital 
Research Corp. 


Apple is a Trademark of Apple Computer 
Inc. 


(415) 340-0335 


Mean Time to Repair line drawings or other visuals to facilitate 
Our simple design, quality communication. 


components and modular construction 
make service easy and quick. 
Our average MTTR is a mere 15 


minutes. Status and User Lines 


Ergonomic Keyboard 

The 950's detachable keyboard is 

made for operator comfort. Work close to the 
screen, or place it on your lap. 

You decide what is more comfortable 


and productive. 


And then check the price 


Drawing Solutions on Screen 

The 950's powerful graphics capability can 
express complex data as 

clear charts, diagrams, graphs, 


TeleVideo's 950 checks on its own 

operational status. What is the edit mode? Baud rate? 
Intensity mode? The 950 reports 

its condition while functioning without interfering 
with ongoing work. 


Programmable Function Keys 
The 950 is equipped with twenty-two 
user-definable function keys. The operator 
can short-cut to desired programs and 
save a lot of time. 


Editing 
TeleVideo's 


sophisticated editing features 

let you insert or delete characters or lines 
with a wraparound feature for 
maintaining data as long as 
you need it on screen. 


TeleVideo's 950 offers the features you'd expect of the same high quality and 


in terminals costing much more than ours. And reliability, as well as nationwide service 

most of these features are also offered in our 925, by General Electric's Instrumentation and 

at even a lower price. Both terminals are built Communication Equipment Centers. 

with TeleVideo reliability both engineered for high And TeleVideo builds to sales projections, 
performance. and does not keep you waiting for delivery. That 


+ 


Whichever you choose, you can be assured means if you order 200 TeleVideo terminals 


ali. terea wi (Гү 
Califortiia/Santa Ana 714-587-6085; Sunnyvale 408-745-7760; Georgia/Atlanta 404-255-9338; Texas/Dallas 214-980-9978; Illinois/Chicago Area 312-351-9350; 


» 


smart terminal, check 
TeleVideo's 950. 


Ё Line Lock 
| You can frequently reserve data by freezing 


some facts on screen while changing 
others. This feature eliminates inadvertent 
changes of field. 


ah to , 


Buffered Print Port 

TeleVideo's 950 can be used with 

printers of various speeds, so you won'tlose 
data during slower peripheral cycles. 


" "we um 


Transmission S 

Our baud range is 50B to 19.2Kb, broad 
enough to accept data for the 

great majority of applications. 


mergi 
NL SP Ae on 


РРР | ion without those 
" MN Ms ed TE: i E 


či gink oe ants : that strain 


Remote troubleshooting 
feature determines 

if a service call is 

really needed, or if 

the operator can handle 
Tilting Screen the Stolen That 

Just touch a knob to make the screen saves time and money. 
tilt toward the viewer. There's no need for neck- 

craning here. The tilting screen is designed 

for easy use. 


TeleVideo Systems, Inc. 
pun Tam TEM Division 

ept 2 
1170 Мона Avenue, Sunnyvale, CA 94086 


| | would like moreinformation about TeleVideo's 950 and 925 terminals. 


today, we can ship them tomorrow. 
To learn more about the 950, the 925 and the 
other terminals that have made TeleVideo the 


industry leader, complete this coupon, or call: 
800-538-8725 (In California, 408-745-7760). ADDRESS | : ibe 
CTY == — a CS a 7 


© | 
| PHONE it Ta "mid : 
WeleVideo Systems, Inc. it, 
Suggested retall price for TéleVideo's 950, $1195; TejeVrdeo's 925, $995, excluding applicable stats and 
Circle 385 on Inquiry card. lacal taxes — Continental U S.A.. Alaska and Hawaii, 


Massachusetts/Boston 617-668-6891; New York/New Jersey 201-267-8805; United Kingdom/Woking, Surrey 44-9905-6464. 


NAME 
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The Case of the Purloined 
Object Code: Can It Be Solved? 


Part 2: Approaches to Software Protection 


An expert on the law relating to software protection 
tackles the toughest issues. 


Part 1 of this article, which ap- 
peared in last month's issue, ended 
with a list of things that a proper sys- 
tem for protecting software would 
have to do. They are: 


eaccommodate the conflicting inter- 
ests of the various groups concerned 
with the use and protection of soft- 
ware 

edevise remedies tailored to deal 
with the different ways in which soft- 
ware can be appropriated 

ebe structured for ease of access to 
the system and ease of administration 
egenerally encourage development 
of new software without discouraging 
the use of software or the growth of 
the industry 


As suggested in the first part of this 
article, the legal systems that have 


About the Author 

Richard H. Stern is a lawyer specializing in 
intellectual property and antitrust law. As 
Chief of the Justice Department's Intellectual 
Property Section, he tried and supervised the 
government's patent and antitrust litigation, 
including the computer software patent cases in 
the Supreme Court. Heis now in private prac- 
tice in Washington, DC, dealing with the prob- 
lems of high technology and computer soft- 
ware. Mr. Stern also has a degree in electrical 
engineering. 
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Richard H. Stern 

Stern & Roberts 

2555 M St. N.W. 
Washington, DC 20037 


evolved for patents, copyrights, trade 
secrets, and contracts have reached 
an equilibrium on these considera- 
tions that does not at all represent the 
optimum for software. 

A system designed to protect soft- 
ware in general, it should be recog- 
nized, may differ importantly from 
one designed to protect just object 
code. Whether it is better to deal with 
software protection comprehensively 
or just deal with object code depends 
largely on our attitude toward 


Many groups have an 
interest in software 
and these interests 

vary widely. 


protecting algorithms and concepts of 
programs ('ideas"). We can simply 
devise a scheme that protects object 
code and stops there. A further con- 
sideration is that legislation protect- 
ing "ideas" is bound to face more op- 
position than legislation merely 
against duplicating ROMs. (This arti- 
cle treats considerations involving 
more than just the object code aspect 
of software, but the emphasis is on 
object code.) 


Interests at Stake 

Who are the groups with an inter- 
est in software and what are their 
interests? These groups include: 


eproprietors and marketers of soft- 
ware, including licensers primarily of 
software itself, sellers of data- 
retrieval services, and sellers of com- 
puter hardware bundled with operat- 
ing systems or other software 
eprogrammers and systems analysts 
edirect users, such as banks, stores, 
industrial users (chemical plants, 
machine tool systems users), and per- 
sons engaged in scientific research 
and engineering 

ethe general public, which includes 
those who purchase products using or 
manufactured by use of software, and 
who thus may bear the ultimate cost 
of protection for software 


These interests vary widely. At one 
extreme are the public and direct 
users of software. In the short run, 
they would gain the most from no 
protection or minimal protection for 
software. This is also probably true 
for hardware sellers. In the long run, 
and viewing the question from a 
purely selfish standpoint, these 
groups would economically benefit 
most from a legal system giving that 


STANDARD 


INTRODUCES 


MICRO-PRICING 


ICRO-PRICING™ from 
Standard Software is your 
guarantee of the best values in 
America on CP/M9 and IBM PC 
software. 

Values that start with the lowest 
possible everyday price on every 
item we carry — including big 
savings on the best selling pro- 
grams in the nation. And that also 
includes this promise — if we're 
able to lower our price even 
further within thirty days of your 
purchase, we'll automatically re- 
fund the difference. 

So, what do you give up to get 
MICRO-PRICE™ savings? 

Nothing. Because we still back 
up every program we sell with the 
promptest, most knowledgeable 
ser vice available. Got a question? 
Pick up the phone and call 
Standard. Got a program with a 
problem? We'll replace it fast. 
Change your mind? You ve got 60 
days to return your unopened disk 
for a full refund. 

Plus, we'llpick up shipping 
costs on multiple orders. We'll 
give you another 3% off for pre- 
payment. And we gladly accept 
purchase orders from qualifying 
companies and institutions. 

Now, that's top value for your 
software dollar. That's MICRO- 
PRICING™, only at Standard 
Software. 


MICRO-PRICED™ software for 


CP/M and IBM. 

Digital Research® 

DB-BU. ossis eet $419.00 
OBASIU.2 e hus $ 99.00 
Lexisoft® 

Spellbinder ...... $279.00 
Lifeboat® 

T/MAKER II ...... $209.00 
Місгорго® 

Mailmerge ....... $ 89.00 
Spellstar ........ $159.00 
GaleStal ez wa eeu уз $209.00 
Microsoft® 

Basic 80. sss $284.00 
Basic 80 Compiler . $325.00 
Multiplan .....,.. $229.00 
Standard Software® 

The Protector ..... $165.00 
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WORDSTAR 


by Micopro* 
Simply the best micro word 
processing package around. 
Now improved! CP/M, IBM, 
List: $495. 


9279 


m, 


CROSSTALK 


.. by Microstuf* 
Flexible communications for 
micros. Fits about everything. 


CP/M, ІВМ, others. List: $195. 


For IBM only: 

1.6.[.® 

ТМ rcd $399.00 
.0.8.® 

Easywriterli...... $289.00 
Easyspeller ...... $139.00 


Microsoft® 
64K RAMCard .... $289.00 
128K RAMCard ... $429.00 


Call today for our complete 
CP/M and IBM software 
catalog. 


QUICKCODE 


by Fox & Geller" 
Powerful program generator 
for dBASE Il. Speeds applica- 
tions, cuts programming 
time. CP/M. List $295. 


2 9229 


dBASE Il 


by Ashton-Tate " 
The most powerful and ver- 
satile CP/M® data base sys- 
tem. Now available for IBM 
PC. List: $700. 


SPELLGUARD 


by Innovative Software ~ 
Checks spelling on up to 40 
pages a minute. Perfect com- 


SUPERCALC 


by SORCIM* 
Super advanced, super useful 
CP/M electronic spreadsheet. 
Talks to Wordstar for report panion to Wordstar. CP/M, 
writing. CP/M, IBM. List $295. | IBM. List: $295. 


Атоо: 199 | ат" 199 


standard 
software 


CORPORATION OF AMERICA 
10 Mazzeo Drive, Randolph, MA 02368 


1-617-963-7220 
1-800-343-0852 


Hours: Mon-Fri: 8am-8pm, EDT. Sat: #ат-4рт. 
Ordering Information: MasterCharge, VISA, C.O.D. 
3% software discount on prepayment by check. 

All items subject to availability and price change. 


“signifies manufacturer s trademark. 
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bare minimum of protection for soft- 
ware that would still call forth pro- 
duction and marketing of some soft- 
ware, but only the additional soft- 
ware that these groups need to use 
and are willing to pay for if they can- 
not get it free. 

At the other end of the interest 
spectrum are sellers and licensers of 
software or products embodying pro- 
prietary software. Unless they are 
"pirates," as the defendants in the 
various ROM cases allegedly were, 
their rational self-interest calls for the 
very maximum of legal protection. 


Perhaps they would recognize limits 
at which their own access to useful 
new algorithms and subroutines 
could be hindered. 

In-between interest groups, such as 
programmers, may favor recognition 
for creators of new software. But they 
may also favor their own relatively 
free access to new ideas, particularly 
when they as users modify or enhance 
the earlier idea. 

There is also a pervasive, hard-to- 
articulate public interest in several 
abstract notions: encouraging pro- 
gress in the evolution of computer 


QUALITY COMPUTER FORMS 
AT PRICES YOU CAN AFFORD 


WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 


INVOICES • STATEMENTS * CHECKS * P.O.'s • SHIPPERS * MEDICAL FORMS 
INCOME TAX FORMS * W2'S e LETTERHEAD 


Accounting Plus • Peachtree • BPI • Open Systems * Structured Systems • 
Vector Graphic • Howard * Radio Shack * Continental • Designer • Libra • Gold * 
IMS * Alpha Micro • Cimarron • Van Data * Durango * Dynabyte * Osborne • 
Briareus * MCBA * Apple * Great Piains • Emeritus 
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Mn Checks To- 


IN CALIFORNIA 
800-552-8817 


IMPRINTING, 


WE SUPPORT 215 SYSTEMS NOT LISTED HERE, SO IF YOU DON'T SEE YOUR 
SOFTWARE HERE CALL TOLL FREE FOR А FREE SAMPLE PACKET OF FORMS 
FOR YOUR SOFTWARE. 


SHEERCUT 
WORD PROCESSING LETTERHEAD 


SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES A NEW PROCESS TO 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST. 
NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, BUT 
SHEER CUT USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 
"TIES" PER INCH. THIS PRODUCES A VERY CLEAN AND UNIFORM 
EDGE WHEN BURST, AND IS ECONOMICAL IN BOTH SMALL AND LARGE 
QUANTITIES. SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS 
IN FOUR "CLASSIC LAID" PAPERS, OR IN ANY TYPE PAPER ON A 
CUSTOM ORDER. EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AND SECOND SHEETS. BLANK PRICES ARE $60 
FOR 1,000, $235 FOR 5,000 AND $400 FOR 10,000, WITH 
DEALER, AND VOLUME PRICING AVAILABLE. 


Ed ^. 
e. TAX FORMS 70 
e`, 

®! Call for your free 1982 con-! 

4 d tinuous tax form catalogue. | 

| 


EE. І 
ө | 


Jl 


Ө! | \ 

| e \ 
NATIONWIDE 
800-854-2750 


8384 Hercules Street 
La Mesa, CA. 92041 


„2 CALL TOL 
اہ‎ Your assurance of Value and Service. 
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use, the spread of human knowledge, 
the avoidance of wasteful duplication 
of problem solving, and rewarding 
contributions to knowledge. 


The Interrelationship of 
Interests, Remedies, and 
Types of Infringement 

The effect that a software protec- 
tion system has on the interests it 
touches must depend on a number of 
what may be termed legislative "vari- 
ables." In this context, that term is 
meant to refer to (1) the aspects of the 
legal system of protection as to which 
the law could do one of several 
things, and (2) the different types of 
things or conduct to which the law 
could be made to apply. The dif- 
ference between a good and bad sys- 
tem is likely to turn on whether, in 
different factual contexts, the legisla- 
tive variables are different, carefully 
related to one another, or are instead 
handled in terms of gross generalities. 

The relation between the remedies 
awarded and the type of acts that the 
law challenges is particularly impor- 
tant. Yet it has received negligible at- 
tention in previous software protec- 
tion proposals. Many plans propose 
adoption of copyright law in toto and 
do not even consider which copyright 
remedies should apply to which con- 
duct or types of software. Other pro- 
posed software statutes simply list a 
broad range of remedies and in the 
most general terms direct that they be 
applied "as appropriate to the circum- 
stances of the case." Without a stan- 
dard of "appropriateness," adopting 
such an approach is an invitation for 
random, chaotic results. 

The several different types of soft- 
ware infringement call for quite dif- 
ferent remedies. When a mass mar- 
keter of software appropriates and 
competitively markets a competitor's 
software package, a permanent in- 
junction forbidding the conduct 
would seem proper. But when the 
unknowing purchaser of a machine 
tool (or consumer product) embody- 
ing unlawfully taken object code is 
sued, such a permanent injunction 
would seem harsh and inappropriate. 
Moreover, punitive damages may 
well be proper against one who 


The QUAD Is a relational data base man- 
agement system and applications devel- 
oper allowing the non-programmer to 
develop his or her own business and per- 
sonal applications around a powerful reta- 
tional data base. Some of the applications 
you can build with the QUAD are: 


BUSINESS 


Accounts Payable 
Agricultural Management 
Construction Management 
General Ledger 

Human Resource Management 
Inventory Control 

Job Costing 

Mail List 

Order Entry 

Payroll 

Personal Scheduling 
Professional Time and Billing 
Property Management 

Sales Analysis 


PERSONAL 


Appointment and Gift Register 
Budgeting 

Car Maintenance 

Family Medical Data 

Home improvement Information 
income Tax Information 
Insurance Information 
Inventory Information 
Investment Information 
Recipe Information 

• Shopping Lists 

o Time Management 

» Vacation Planning 


The QUAD is designed for YOU, the 
computer user who wants to take full 
advantage of his computer. 


EXTENSIVE REPORTING CAPABILITIES 


The QUAD enables you to create an 
unlimited number of reports in any spe- 
cific size or form you desire using data 
from the QUAD database or another data- 
base. You may process and/or print data 
during any report. 


PROCESSING DATA 


+ access information in up to 70 or more 
liles during a report 

= perform arithmetic calculations on any 
data from any file 
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updateand/or create files based on 
report processing 

easily compare date information for 
quick aging analysis 

perform up to 5 levels of subtotaling 
within each report 

retrieve records in sequential or indexed 
order 

perform processing based on compari- 
son of data such as nested /F THEN 
logic 


PRINTING DATA 


« utilize your printer's capability by 
printing on any sizepaperanywhere 
on the page 

» print checks using the English equivalent 
for dollar and cent values 

* specify content of page headings, 
control headings and footings, detail 
lines and total lines 

* pause between printing of forms 


SAMPLE REPORT 


icd йг deum |, 
LOCE OAPOR лып, 
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T ki om 
Зи "ук 


CUSTIMIENa CUETOWEN маме CURAN? Boue 
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EL 
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POWERFUL UPDATING CAPABILITIES 


The QUAD gives you two methods to 
update data within the data base. One 
way is directly through the terminal using 
a data entry process. The other is through 
batch updating based on existing data 
within the data base. 


update as many as 10 or more files 
simultaneously, using the batch update 
mode 

« totally user defined screens 

full screen editing 

= record sizes up to 900 characters 


perform calculations based on data 
entered and data residing in other files 
access three different hefp screens 
during the data entry process 

utilize your terminal's video capabilities 
when creating your terminal update 
screens 


The Effortless Way 
To Create Your Data Base 
And Related Applications 


Г кайы‏ اال 
+ 
CH‏ 


e restrict all or some dara (alts 

future changes 

• edit each data lield for items such as 
phone numbers, numeric data, alpha- 
numeric data, date, time, social security 
number, etc., or your own defined edits 

• [F-THEN logic available during both 
terminal and batch updating 


SAMPLE SCREEN 
DE/ 08/02 ADC Order Enlry Inlórmatnian Û ol 25 Pascoe, 


Order Entry Line Пет for CUSTOMER» Hn Кш Koma 
Cuomo 1 РЇ] Number 4125. 
Salespeison х 1% igri raih 


liama саз? 
(TEM Nuts andBotts QTY 100.00 
Charge -50 


Eaker — 2600 


Press (ES CH tor Heig 


OTHER FEATURES 


SORT, INDEX, and REORGANIZE data 
files quickly and easily. Also link to user- 
written programs directly from the QUAD. 
Automatically generate menus to access 
each of your applications. 

The QUAD comes complete with an 
Accounts Receivable application ready for 
your use and a Checkbook Balancing 
application for you to build. 


The suggested retail price 
for all this is only $495.00. 


Available for most CP/M compatible 
hardware. 


To order your copy of the QUAD, contact 


your computer dealer, or call QuanTeckna 
Research today. 


ГС Сел CII wOl DO ALON 
6902 220th St. S.N. MOUNTLAKE TERRACE, WA. 
98943 206/364-6940 or 206/771-2488 


CP/M ıs a trademark of Digital Research, Inc 


QUAD and QuanTeckna are trademarks о! 
QuanTeckna Research Corporation 
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unloads a legally protected ROM and 
markets it, but not against a pro- 
grammer who reasonably although 
incorrectly believes that a program 
that the programmer writes is not 
within the scope of protection to 
which the other party's algorithm is 
legally entitled. It is therefore neces- 
sary to develop a definite matrix of 
remedies and wrongs. That is a major 
part of the discussion that should 
precede writing any software law. 
Algorithms. Almost all proposals 
on software law have opposed pro- 
tection of algorithms and concepts. 


A sophisticated Z80” based 


Both patent and copyright law op- 
pose their protection on the theory 
that they are ideas, which should not 
be protected as such. Ideas, the 
Supreme Court has said, are the cur- 
rency and basic tools of scientific pro- 
gress, which will be hampered 
without a rule of free access to ideas, 
When applied to machines and 
books, that is a good principle; if ap- 
plied elsewhere, it may not be. Legal 
protection of algorithms will hamper 
scientific progress only if the amount 
of protection is so great as to have 
that effect. If a lesser amount of pro- 


microcomputer training system. 
Only $500. 


The Fox is the 
most cost-effective 
and versatile mi- 
crocomputer train- 
ing system on the 
market today.At the 
heart of The Foxis a Z80 CPU, a chip 
which includes more capabilities than 
any other 8-bit microprocessor. 

With a large memory capacity and so- 
phistication found only in larger and 
more expensive units, The Fox is ideal 
for teaching microcomputer technology 
in schools, colleges and industrial train- 
ing environments. Other features in- 
clude extensive user prompting 
firmware, large digital readouts, power 
supply and exceptional versatility. 

Compare The Fox with other low-cost 
microcomputers and you will agree that 
The Fox is the way to introduce micro- 
processing to your classroom, labora- 
tory, office or home. 


EDUCATORS! E&L also offers 
the MTP-80, a complete modular 


course in microcomputer technol- 
ogy whichfeatures The Fox. 
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Among the many features of The Fox 
are: 
280 CPU 
Lowcost 
Large memory capacity 
Unlimited expansion with STD bus 
Serial and parallel |/O 
Large digital readouts 
Power supply included 
Solderless breadboarding area 
Stackable molded case with 
handle 


Call or write for complete information 
or the name of your local E&L dealer/ 
representative. 


P s ia 


wa 


Price applies in U.S. only and is subject to 
change without notice. 


™Z80 is a trademark of Zilog, Inc. 


E&L instruments 


Incorp 


61 First Street, Derby, CT 06418 
(203) 735-8774 Telex 963536 
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tection can reward and encourage 
development of new algorithms 
useful to industry and society, the net 
effect of protecting algorithms will be 
beneficial to progress. The question is 
one of degree and practicability, not 
an absolute. A basic problem in this 
regard is articulating a standard of 
“merit” or “quality” that a software 
idea must satisfy before the govern- 
ment should prohibit second comers 
from using it freely. 

In protecting algorithms and the 
concepts of programs, it is as impor- 
tant to determine how far to protect 
them in granting relief as it is to deter- 
mine how far to protect them in terms 
of defining the scope of infringement. 
Indeed, the two variables interact, for 
they jointly determine how burden- 
some protection would be and how 
much of an incentive the protection 
will afford software creators and pro- 
prietors. In this connection, an im- 
portant question to consider is 
whether it is so important to tech- 
nological progress that good new 
algorithms and concepts be widely 
and rapidly adopted that injunctions 
and severe relief should almost never 
be allowed against the unauthorized 
appropriation of an algorithm or con- 
cept. We might well conclude that 
anyone should be allowed to use an 
algorithm or concept, upon payment 
of a reasonable royalty, particularly 
when that person enhances it or 
adapts it to a new use. The concept is 
alien to copyright law but occurs to a 
very limited extent in patent law, 
primarily in the health and safety 
area. 

Programs. Another important 
question is whether to protect pro- 
grams that do not display the kind of 
inventive steps or merit that would be 
expected before an algorithm or con- 
cept would be protected. А long, 
debugged, tried program may be of 
substantial commercial value and 
costly to perfect even though all its 
parts and concepts are known or ob- 
vious. It may deserve protection, but 
of a lesser kind or extent than a pro- 
gram based on a new and unobvious 
algorithm. 

Object Code. Defining the limits of 
the concept of infringement for object 


jee 


7 


Proven fools for programmers. 
From Microsoft. 


Old friends. Eight years ago, Microsoft put BASIC 
on the first microcomputer. Today, there are more — 


than 1,000,000 copies of Microsoft™ 
languages in use. BASIC interpreter. 
BASIC compiler. FORTRAN, and 
COBOL. A proven set of program- 
ming tools. All, fully supported 
by Microsoft. 


The best get better. Good 
tools work better if you keep 
them sharp. That's why we 
constantly improve the tools we  * 
offer. Enhancing them. Increasing E 
their utility. Taking full advantage [== 
of the strengths of each language. 
Supporting you, the user, with 
a full range of finely honed 
programming tools. 


Technical support. When you buy 
our tools, you get our number. If you 
have technical problems, call the Microsoft 

support staff for assistance. |f we don't have the 
answers now, we'll find them and call you back. 


Compatible documentation. All Microsoft 
languages share a common approach to documen- 
tation. Starting with plain English. That means 

that even when youre learning a new language, 
you won't have to learn a new vocabulary. 


Linkable code. All Microsoft compilers share 
common utilities. A linker accompanies each 
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compiler. That means you can write programs in 
two or more languages, taking advantage of 


the specific strengths of each, then, link and 
run them as a single program. 


» Leadership in micros. Nobody 
gave us leadership. We earned it 
through innovation, enhanced 
programming tools and complete 
user support. Today, Microsoft ts the 
only software supplier to offer you 
^ а complete programming environ- 
i ment. Including specialized languages 
that support you in a wide variety of 
programming situations. Tomorrow, you can 
look to Microsoft to make that environment 
even more productive. 


Better tools. Ask your Microsoft dealer 
about Microsoft's family of proven tools 
for programmers: BASIC interpreter, BASIC 
compiler, FORTRAN and COBOL. Fach is 


a specialized tool for a special programming problem. 
Better tools. And better tools make better programs. 


BETTER «i FOR MICROCOMPUTERS 


a Corporation ICRC | 
10700 Northup He 


Bellevue, WA 9800 


Microsoft is a trademark of Microsoft Corporation. 
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COMPUTERS 
SUPERBRAIN Il 
Model i Our Prica 
SB Il 350K byte 
SB I| QD 750K | 
SB Il SD 1.4mb........ АЕ $3495 


NEC 


Model List 


$2750 


Our Price 


PC8031A Dual 5%" drives.....8995 9735 
ALTOS Computers Call for Lowest Price 
NORTHSTAR Computers. . . , . . Call for Lowest Price 


| DISK DRIVES 
IBM Compatible 


Tandon $5/00......................$219 


Tandon BS/DD...,.,.. .............9320 


PRINTERS _ 


Model List Our Price 
NEC 8023A.. 

Dkidata Microline 82A. . . 

Okidala Microline 83A, , . 

Okidata Tractor Option 

C. Itoh 8510 ProWriter. . 

C. Itoh F-10 40срѕ . 


CAT Acoustic, . 
D CAT direct connect 


TERMINALS 


Call for Prices 
Wordstar for Apple 
Wordstar for CP/M. 
MailMerge .. 
CalcStar 
ЭОрегСабт „азала ANS 
VisiCalc for Apple 
dBase [Гыл изии ved ce eri 
Spellguard ...... CAT раа fads uid 


APPLE ITEMS 


2-80 Softcard w/CP/M & manual. .., 

16K RAM Сага, ..,............ VERUS 

80-column Card (Videoterm)..,., ... 

NEC Green Мопіїог. ,..,,..,,.,..... 

NEC Color Monitor 

SOItWAIB. iuc Ce Duas , „бай for Great Prices 


To Order Call (206) 362-3398 
Mail & telephone orders only. Mastercharge, 
VISA add 3%. Sorry, No COD. 


PACIFIC 
COMPUTERS 


Division of Mickel Assoc. 
11056 Palatine N. 
Seattle, WA 98133 


216 October 1982 © BYTE Publications Inc 


code is important. The principal 
economic rationale for appropriating 
someone else's object code is the 
cheapness of doing so as compared 
with developing, debugging, and then 
compiling an independent program. 
This economic rationale is likely to 
lead to a total duplication, for other- 
wise some of the economy is lost. 
That is why, for example, the im- 
porters unloaded the Galaxian attract 


| mode along with the play mode. In 


unloaded-ROM cases, therefore, 
there should be only minimal prob- 
lems in defining how close to the 
original a "copy" of object code must 
be for it to be considered an infringe- 
ment, 

But should all duplication of ROMs 
be forbidden? Suppose a public- 
domain source program is compiled 
with a public-domain compiler and 
the ROM is a standard shelf item. 
What is the interest protected by pro- 
hibition? Is this such a rare case that 
we should not worry about it? If so, it 
would be better to have a simple rule 
against unloading ROMs. If not, per- 
haps a more complicated rule is need- 
ed. Another question is whether ob- 
ject code should be subject to legal 
challenge in situations when it is not 
an unloaded duplicate of someone 
else's object code, but is instead either 
(1) compiled without authorization 
from someone else's source code, or 
(2) an enhancement of the original 
object code. 

These questions about object code 
may be considered in two contexts. 
One is the object-code-only software 
protection system. The second is the 
comprehensive software protection 
system. Perhaps the first type of sys- 
tem cannot effectively deal with any- 
thing but outright duplication or the 
close equivalent. The unloaded-ROM 
cases are the real area for this kind of 
law. To deal with more complex 
situations, we must develop at least 
part of the second type of system. 

The second type of system can deal 
with object code both when it is dup- 
licated and when it is independently 
compiled. À program may be pro- 
tected in source code form because it 
is tried, debugged, and the product of 
considerable effort or because it has 


been derived from a legally protected 
algorithm. In either case, the program 
could also be protectable when it is 
compiled into object code. Software 
legislation should protect object code 
in these circumstances if it is prac- 
ticable to do so. It must be recog- 
nized, however, that severe ad- 
ministrative difficulties could attend 
trying to determine whether par- 
ticular object code is compiled from a 
protected source program or derived 
from a protected program concept or 
algorithm. 

Remedies in the case of object code 
are particularly troublesome, perhaps 
more so than anywhere else in this 
field. Infringement of object code can 
occur in very different ways. At one 
extreme is the wretched copyist 
caught after completely unloading 
and reloading a competitor's ROM, 
disk, or tape into a commercial prod- 
uct. At the other extreme is the inno- 
cent, unknowing consumer or com- 
mercial end user. Several plausible 
remedy matrices exist. Clearly, one 
possible approach is the following 
combination: (1) to completely let off 
all consumer end users, lest there be a 
chilling effect on the general con- 
sumer marketing of software and end 
products embodying it; (2) to subject 
commercial end users to reasonable- 
royalty liability, at most; and, of 
course, (3) to throw the whole confis- 
cation, injunctive, and punitive- 
damages book at the wretched 
unloader-reloader. 

Only one conclusion emerges clear- 
ly from consideration of the relation- 
ship among remedies, types of soft- 
ware appropriation, and the interests 
in question. This is that the matter 
deserves much more careful analysis 
than it has ever received. Lawyers 
and other amateurs have in the past 
pontificated on the nature of software 
and on such issues as whether its 
"essential character" (and therefore 
the appropriate system of protection) 
is more like that of the subject matter 
of patents or copyrights. This is an in- 
teresting academic and metaphysical 
inquiry. Perhaps the time has come 
for those in the software industry to 
see whether they can make more 
sense of the matter. I believe that the 


BOARD LEVEL PRODUCTS 


Gras... Oe 
EXPANDORAM || __._ — — 443 
NICS MICRO SYSTEM'S PLEDGE TO THE EXPANDORAM III —_______________ * 848 
CUSTOMER I$. hie cd VERSA FLOPPY I ___________ 375 
1. PROFESSIONAL TREATMENT VDB80244. .— LL 465 
2. FULL TECHNICAL SUPPORT MPD- ¥ 485 
3. DELIVERIES FROM STOCK 7-80 STARTER KIT... CES: 299 

4. BOARD/SYSTEM LEVEL REPAIRS MODEL 200 64K RAM 
SINGLE USER SYSTEM ——— .. '1080 SOFTWARE BANK SELECT 475 

SBC 200, 64K RAM, VERSA FLOPPY II, RAM + ROM DISC 

MULTI-USER SYSTEM .. 995 WITH CP/M 22 |... #4050 


SBC 200, 256K RAM, VERSA FLOPPY Il, 
MPC-4, COSMOS 

SD SYSTEMS COMPATIBLE "TURBODOS" ° 350 
WITH DOCUMENTATION 


SINGLE USER “DISC-LESS” SYSTEM (31770 ° Were SYSTEMS INC 


4500 N.W. 62ND STREET e SUITE 508 e FT. LAUDERDALE, FL 33309 e 1-800-327-5567 
In Florida call: 305-776-7177 
Clientes Latinoamericanos seran atendidos por nuestro departamento intemacional (en espanol), bajo la 
gerencia de la LCDA. Joan Voyles. 
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Could you 
pass this 


Red Cross 
swimming test? 


SWIM: 
1. Breaststroke — 100 Yds. 
2. Sidestroke — 100 Yds. 
3. Crawl stroke — 100 Yds. 
4. Back crawl—50 Yds. 
5. On back (legs only) —50 Y ds. 
6. Turns (on front, back, side). 
7. Surface dive — underwater swim —20 Ft 
8. Disrobe — float with clothes —5 mins. 
9. Long shallow dive. 
10. Running front dive. 
11. 10-minute swim. 


Anybody whostakena Red Cross swim 
course knows how tough it can be. 

Theres a good reason. 

We believe drowning is a serious 
business. 

Last year alone, we taught 2,589,203 
Americans not to drown—in the seven dif 
ferent swim courses we offer all across the 
country. (Incidentally, most of the teaching 
—as with almost everything American Red 
Cross does—is done by dedicated vol 
unteers.) 

А good many of the youngsters not 
only are learning to keep themselves safe 
Thousands upon thousands of them are 
learning to become lifesavers. 

And the life they save—it just might 
be your own. 


Peter Vaoth-Photography 


Red Cross 
is counting 
оп уоп. 
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pages of this magazine are an ap- 
propriate place for such discussions 
to begin. 


Administrative Considerations 

A legal system of protection of in- 
tellectual property, such as software, 
can be run in three basic ways: 


1. The system may have no prelitiga- 
tion formalities. The first time the 
government ever has anything to 
do with the rights claimed is when 
a lawsuit is brought. That is how 
the trade secret system and most 
contract rights operate. 

2. Ina “registration” system, the pro- 
prietor’s exclusive right to the in- 
tellectual property is initially 
secured by filing a paper with the 
government, describing and claim- 
ing the right. The government then 
more or less ministerially records 
the claim in its files without any 
serious effort to evaluate the merits 
of the claim of right. That is how 
the copyright system works. 

3. In an “examination” system, the 
government examines the claim of 
exclusive right with some care. The 
claimant gets government recogni- 
tion of the right only if certain re- 
quirements of originality, novelty, 
or merit are satisfied. The ad- 
ministrative screening gets some 
deference in any subsequent litiga- 
tion. That is how the patent system 
works, 


The system with no prelitigation 
formalities makes little sense for soft- 
ware. It has the advantage of great 
accessibility and almost zero front- 
end cost, but its certainty of owner- 
ship rights and its general predict- 
ability also approach zero, As ex- 
perience with trade secret litigation 
shows, there is no way to tell what is 
the "property right" over which the 
parties are in dispute until after the 
lawsuit is over (and perhaps not even 
then). Moreover, a system of this 
type cannot reasonably create an ab- 
solute, exclusive right for a software 
proprietor. At best, such a system 
should prohibit only deliberate copy- 
ing. The choice is really between reg- 
istration and examination systems. 

Several factors must be considered 


in choosing between registration and 
examination systems. First, registra- 
tion systems are easier for the appli- 
cant to gain access to and easier for 
the government to administer, in the 
first instance. But they cost more to 
operate, once litigation is involved, if 
there is any issue over whether the 
claim of exclusive right is justified. 
The reason is that the courts do not 
get the benefit of an expert adminis- 
trative agency's having screened that 
issue for them. They must decide the 
issue without such help. The proper 
equation for comparing costs for the 
two systems would balance off such 
factors as the probability of litiga- 
tion, the greater cost of litigation 
under a registration system, and the 
greater front-end cost of administer- 
ing an examination system. 

The following example and its 
purely hypothetical "facts" are in- 
tended to be illustrative of these con- 
siderations: 


Cost to get a software certificate: $1 under 
registration system; $10 under examina- 
tion system. (Figures include both private 
and government costs.) 


Proportion of registered software liti- 
gated: 3 percent under registration sys- 
tem; 1 percent under examination system. 


Litigation cost per software item: $300 
under registration system; $100 under ex- 
amination system. 


Assume everything else equal. Assume 
that 1000 software certificates are issued 
during the time period in question under 
the registration system; 950, under the 
examination system. 


Registration System Overall Cost 
(1000 X $1) + (1000 x 0.03 х $300) 
— $1000 4- $9000 
— $10,000 


Examination System Overall Cost 
(950 x $10) + (950 x 0.01 х $100) 
= $9500 + $950 
= $10,450 


Thus, society saves $450 by opting 
for the registration system, assuming 
these hypothetical figures. The im- 
portant fact to note is that the front- 
end cost of entering the system ap- 


ТИНТЕ 
ТИ 


IF YOU AREN’T A PROGRAMMER... 


... our program generator, QUICK GEN, is 
ready to help you. With QUICK GEN almost 
anyone — even those unsophisticated about 
computers — may generate powerful busi- 
ness programs. In ashort time, youcancreate 
a program and a data file that allows an opera- 
tor, using menu choices, to selectively . .. 

review records add records 

edit records delete records 

update records print out records 


QUICK GEN guides you through the 
following easy steps. When you finish, you will 
have created a GBS program and a data file. 
l. Create a screen of labels and headings 
using a full-screen editor 

2. Define data fields, including type and format 

3. Position data fields on the display by mov- 
ing the cursor 

4. Write equations that perform calculations 
on the displayed data 


Also of help to the non-programmer is 
our report generator REPORT GEN. With 
it you may create programs that can produce 
a wide range of customized reports. Check 
out these features of REPORT GEN: 

Complete file printout 

Summary printout to your 
specifications 

One line per record, or 

Multiple lines per record 

Print from up to three related files 

Compute subtotals and totals 


Finally, there is MENU GEN. It ties all 
о} your programs together and permits an 
operator to work exclusively from menus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 
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GBS" 


IF YOU ARE A PROGRAMMER... 


. . . you need GBS. It is a powerful, fully pro- 
grammable, relational database management 
system. You can access 3 different files 
simultaneously, and work with as many files 
as you need within a single program. Use one- 
to-one, one-to-many, or many-to-one rela- 
tionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with each data file, and they 
are automatically updated when records are 
added or indexed fields are changed. 


GBS uses disk space well by compress- 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applications, GBS need not be available on 
disk, thus freeing often valuable disk space 
and avoiding tedious overlays of program 
code. 


When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler, or compiler. Thus, changes may 
be made and tested in seconds. 


You program GBS by making table 
entries using a full screen editor. The tabular 


structure allows GBS to execute your appli- 


cations and those created using the 
GENerator proarams extremely rapidly. 


You may construct screens with a full 
screen editor. Later, your programs will dis- 
play these screens with a single instruction. 
You may use subroutines to shorten and 
organize your programs. The fields in a record 
may be referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 


QUICK GEN" 
REPORT GEN" 
MENU GEN" 
CONVERT 


looking for a DATA BASE? 


THE BEST DATA BASE SYSTEM 


GBS 


IS READY TO DO YOUR JOB 


$300 
$125 
$150 
$ 75 
$ 60 


START USING GBS NOW. 


GBS is up and running on most popular 
CP/M* based computers, like those made by 
Apple, Tandy, Xerox, Sharp, NEC, Osborne, 
Televideo, Hewlett Packard, Vector, Toshiba, 
Altos, and more. 

If you are now using an older, slower data 
base management system, you can move up 
to the power of GBS and adapt your current 
data files with the help of our optional utility 
CONVERT. 

You can order GBS with confidence 
because we quarantee it! If GBS isn't all 
we say it is, and more, simply return it within 
30 days for a full refund. This offer is for a 
limited time only, so please act immediately. 
Discuss these terms with your local computer 
store manager — he may be a participating 
GBS dealer. 


Call Today 
Contact us today for additional infor- 
mation or to take advantage 
of our special 30- 
day Money Back 
Guarantee. 


GBS — it's the best 
business decision 
you can make, for 
today and for the 
future. 


QUALITY SOFTWARE 
6660 Reseda Blvd., Suite 107 
Reseda, CA 91335 (213) 344-6599 


*CP/M is # registered trademark of Digital Research. 
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Outstanding Graphics, Print 
Quality & Performance 


144 x 160 dots/inch * Proportional Spacing 

e Lower case descenders • N x 9 dot matrix 
• B character sizes • 5 unique alphabets 

e Greek character set * Graphic symbols 

* 100 CPS print speed * Bi-directional logic- 
seeking * Adjustable tractors • Single-sheet 
friction feed * Vertical & horizontal tabbing 
NEC 8023 ` ^ oll 
Dot Matrix.......... List $795 EUM 


) | = Drona " 


mi 


Daisy Wheel Printer For Under $900 


Letter quality • Standard serial or parallel data 
interface • Drop-in ribbon * 144 WPM * Various 
fonts available • Loads paper like typewriter ° 
Handles single sheets for forms 


Smith Corona TP-1 ..... List $895 dd 
le [ Si lent t Scri е 
The Quiet Serial Matrix 


Impact Printer 


Up to 200 CPS e Dot addressable graphics e 
Parallel and serial interfaces standard e Switch 
selectable protocol e Cartridge ribbon e Foreign 


character sets e Underlining © 1.5K to 3.5K buffer 


* Correspondence quality print 
Anadex DP-9500A. .... List $1,725 


Anadex DP-9620A. .... List $1,845 Cf | 


Anadex ОР-6000...... List $3,250 YYA 


Affordable Color, Speed | | 77 (n 
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Daisy Wheel Quality Leader 


High speed, letter quality « 55/33 CPS 


| 
] 


Dot Resolution Graphics • 9-wire r1. e Typewriter quality • Bi-directional printing 
printhead * Lowercase decenders * Over & proportional spacing * Quiet • | 
150 CPS ® Bi-directional, logic-seeking print e Hi-res plotting/graphing • Quick change 
| * B character sizes • 80-132 columns ribbon * Optional cut-sheet feeder, horizontal 
e Proportional spacing * Optional Color or bidirectional tractors • Prints up to 8 copies. 
e Text justifications NEC Spinwriter RO 
Prism 80 ........ Base List $999 Çal] | Serial Parallel 77xx ....List $3055 $25 
Prism 132...... Base List $1,299 yu GUI 35xx ....List $2290 : 
[s zaps Printers беи quality, 


por 


= 
ie. Soa: 
чш - * 16 CPS + Prints up to 6 copies * Bidirectional • 
Epson MX80 ........ List $645 ` Cloth or carbon quick-change cassette ribbon * 
| Epson МХВОҒТ...... List $745 9bdil Quiet, efficient operation for word processing * 
RC) ЕЭ... ratu: Brothers HR-1 (Parallel) List $1,100 
ий Line of Epson Accessories Brothers HR-1 (Serial). . List $1,200 


Price, Performance & Reliability 
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910.......List $699 ЄС 
925.......List $995 роо 
950.......List $1195 Prices ШШШ 


Largest Computer Printer Inventory. 
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| Apple® стар: ле ае. Hi-Res or TRS 80 Block Graphics Prints like a daisy, 
с priced like a matrix! 


"unm 


کک 


Б Graphic and text screen dumps * Dual Hi-Res 


Graphics * Printer Selector Dip Switch * Apple III pum. | e 2. | 
compatible’ « Inverse Graphics: Emphasized © * Correspondence Quality in a Single Pass * 
Graphics » Double Size Picture - 90° Rotation | | E v | Dual Speed 75, 110cps * Proportional Spacing * 

* Center Graphics * Works with Pascal and CPM* | 120 CPS • 9x9 Matrix © Bidirectional logic Bidirectional Logic Seeking Head * Platen pin or 


“ No software needed = seeking printing * Lower case descenders pressure feed * 24x9 dot matrix * 10, 12, 16.8 
Grappler + ................... h ) 17 I e four print styles e Optional Hi-Res Graphics Characters per inch • Double width Characters 
| "Requires software driver | Окада!а82А.......... List $649 Gf | . Ҹ al 
| Appleis a registered Trademark of Apple, Inc. | Okadata 83A (w/Tractor). .List $995 4% „а! IDS Microprism 480. . . List $799 XU | 
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| Because our йа аге Боа specialists, m kon the e of 
| each printer—and how to match one to your exact need. Red Baron's volume 

stocking assures a low, low price on a wide array of major brands. We're sure 
| you'll like the product and services you get from Red Baron, and we know you'll 
| love our Customer Benefit Package; an exclusive at Red Baron. 


| Customer Benefit aig m 
|. Free Expert Consultation. Before you buy, after you buy. 2. Techn ical Staf f. Even your most involved 

questions get quick, Raipia answers from our staff of printer technicianens 3. Free Catalog. Get your inform- 

| ative catalog with printer ool sha lk chart and print samples today! 4. Warranty. The manthactier S war- 

ranty applies where appe 5. Sa ame per ч ig. Your order is shipped the same day when you call 

Barore 11 :00 a.m. 6. Free Master Ca ird and Visa. Call us toll-free and charge your printer to your credit сага. | 

: Stock What We 5 ell. Ayr bait and switch, no hassle. We make every effort to keep a large stock of our | 
| A anisd products. 8. APO/FPO Orders Welcome 


жа : = | 
Here's How To Order: Call Топ Free For Catalog: zd 


= 


Phone orders are welcome; same-day ship- 7 © i 
ment on orders placed before 11:00 a.m. Free (ON JA 7 € L 

use of MasterCard and Visa. COD's accepted. 

Personal checks require 2 weeks clearance. CA, AK, н 1 (71 4) 630- 3322 
Manufacturer’s warranty included on all 


equipment. Prices subject to revision. paze 
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сү” 1100 N. TUSTIN #207, ANAHEIM, CA 92807 


plies to unlitigated software as well as 
litigated software, but litigation costs 
are borne only when the software is 
involved in a suit. 

These factors are not the only con- 
siderations, however, in choosing a 
system. A registration system allows 
more invalid “scarecrow” claims on 
the books than an examination sys- 
tem does. The effect of such claims of 
exclusive ownership of software 
would probably be to some extent to 
inhibit legitimate enterprise in the use 
of software that properly belongs to 
the public. This factor is very hard to 
quantify. In addition, it would seem 
clear that fewer applications will be 
filed in an examination system 
because of its higher front-end costs; 
and even fewer applications will 
mature into issued certificates 
because some will be rejected. 

The answer probably comes down 
to whether the system just protects 
object code or also protects 
algorithms and program concepts. If 
unloading ROMs and the like is our 
main concern, a registration system 


WICAT 


has the 68000 


While others are promising, WICAT 
Systems for nearly two years has been 
Quietly delivering their complete 68000 
computers. 


The System 150 is a popular desktop 
computer with large memory and 
hard disk, unmatched in price/ 
performance. The System 100 is its 
expandable software compatible high 
performance companion. 


Concurrents integral" database 
and menusystem greatly accelerate 
ihe development of applications. Full 
UNIX” System З with no compro- 
mises is ready 


Concurrent can discuss your needs 
and heip you select the proper 
configuration, Please write or call 
(513) 281-1270. 
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should suffice. It establishes objective 
proof of who was first, and examin- 
ing the program for originality may 
be beside the point. But if ideas are to 
be protected, it is very risky to the 
community (probably too risky) to 
allow a monopoly claim to be staked 
without first examining its merits to 
some degree (but this judgment 
depends on the scope of the monopo- 
ly to be granted). By the same token, 
it would be perfectly reasonable to 
have a mixed system in which 
algorithms were examined and ROMs 
were simply registered. 


Duration of Rights 

Patents last for 17 years. Copy- 
rights last for approximately 75 
years. Trade secret rights last until 
the secret becomes public. Contract 
rights last as long as the parties agree, 
subject to considerations of public 
policy. How long should software 
rights last? 

The answer may depend on the 
type of right in question—one to pro- 
hibit others’ use completely or one to 


Motorola 68000. 256K memory. 10MB Winchester 
disk. 760KB floppy. terminal. system software, choice 
of Pascal, FORTRAN, C. Assembler. BASIC, COBOL 


$ 9,450 
$10,850 


Single user 150-1 
Three users 150-3 
Six users 150-6(512K) . $12,850 


MULTIBUS is a trademark of INTEL Corporation 
UNIX is a trademark of Bell Laboratories 
OPTIONS graphics. printers, IEEE 488 instrumen- 
tations interface. videodisk controllers. A/D boards 


CO П С U r re П t Corporation 


1870 Madison Road Cincinnati, Ohio 45206 
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levy a small toll. The answer may 
also depend on the kind of software 
in question. The theoretical length of 
a monopoly grant should be one that 
maximizes net social benefit, mea- 
sured by the social value of the addi- 
tional innovative product (software) 
called forth minus the total rent the 
public pays the proprietor during the 
life of the monopoly—making a 
present-value calculation at a suitable 
interest rate. Assuming that we could 
in some way make such a calculation, 
we might reasonably suppose that the 
answer for a new algorithm would 
not be the same as that for an old or 
obvious program put into a ROM. 

Nothing more sensible can be said 
about this matter now, other than 
that it is another illustration of the in- 
terdependence of the different ele- 
ments of a software protection sys- 
tem. What is a sensible duration for 
rights under a software certificate 
depends on the strength of the 
rights—that is, on what constitutes 
infringement of the exclusive right 
and on what are the remedies. 


Conclusions 

The basic conclusion reached here 
is to answer the question posed in the 
title, “Yes, but with much difficulty.” 
Sensibly adjusting the variables and 
accommodating the interests at stake 
calls for informed resolution of dif- 
ficult questions of economic policy, 
perhaps social policy too. The pur- 
pose of this article is less to answer 
those questions than it is to: 


eraise them 

estimulate discussion among those 
with a legitimate interest in what hap- 
pens to software 

@pave the way for well-considered, 
rather than naive, legislation 


Software is clearly different enough 
and important enough to justify its 
own system of legislative protection. 
The question that needs an informed 
answer from the software community 
is “What kind of protection?” That 
answer should be stated only after 
ample discussion among those with 
an interest in the creation and use of 
software. Ш 
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Two of mankind’s greatest treasures 


Reflected in two outstanding peripherals 
for your APPLE Il 


The MBI™ 
APPLETIME™ Card 


$9900* 


Fully Mountain Software compatible 
Disk included with all software 
Includes Datebook™ - a complete desk calendar 
Time of day 

Calendar date 

Day of week 

Program timer 

International time-keeping ability 
Recharging battery backup 
Complete software formatting 
Offset time/date/day readout 


ICROCOMPUTER __ 


The MBI™ VIP Card 


VIP™ Card - "Versatile Interface Peripheral” 
(Available for EPSON, NEC, C-ITOH, IDS PRISM, OKIDATA 


and other graphic printers soon) +, 00 * 
VIP™ Сага - The Ultimate Graphics Сага ^ 1 4 9 
A Centronics Parallel Interface with a Serial Port and 
Cables featuring: 


Text and graphics screen dump routine 

Graphics with inverse & emphasized modes 

Enlarged picture mode 

Variable line length with leít & right margins 

Block graphics 

90? picture rotation 

Chart Recorder Mode 

A serial port with full RS232 capability 

Software baud rate control írom 110 to 9600 baud 
*Suggested List Price 


0000000060 


MINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (U.S. A) 
LEPHONE: (303) 279-8438 


TWX: 910-934-0191 


pple bs a trademark of Apple Computer, inc. АШ, Anpleiime, VIP, and Datebook are trademarks of Microcompuler Business Industries Corporation, 


Software Review 


Radio Shack Compiler BASIC 


Compiled BASIC offers other advantages 
beyond faster execution. 


Compatibility between a compa- 
ny’s software products is extremely 
important from a marketing stand- 
point. Many people were surprised, 
therefore, when Radio Shack an- 
nounced that its BASIC compiler 
(RSBASIC) would not be compatible 
with the BASIC interpreter supplied 


At a Glance 


Name 
Radio Shack Compiler BASIC 


Type 
TRS-80 BASIC compiler development 
system 


Author 

Ryan-McFarland Corporation 
Software Products Group 
Aptos, CA 95003 


Distributor 


Tandy Corporation 
One Tandy Center 
Fort Worth, TX 76102 
[B17] 390-3583 


Price 
$149 


Software 

Contains all software needed to run Com- 
piler BASIC on both the Model | and 
Model Ill TRS-80. Includes: line-oriented 
text editor; interactive BASIC development 
system with editor, compiler and run-time 
software; stand-alone run-time package 
with debugging capabilities 
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Rowland Archer 
Flint Ridge Apartment 59 
Hillsborough, NC 27278 


with every TRS-80 Model I and III. 
Thus, TRS-80 programmers cannot 
use this compiler on existing BASIC 
programs to gain faster execution and 
other benefits of compilation. 

Why did Radio Shack make such a 
decision? Jon Shirley, vice-president 
of Radio Shack's Computer Division, 


Format 

Three 5'^-inch floppy disks; Model | 
version requires TRSDOS 2.3B, which is 
provided with the package; Model ill 
version requires TRSDOS 1.3, which is also 
provided 


Computer 
TRS-80 Model | or ill, 48K bytes of RAM, at 
least two disk drives 


Documentation 

Large manual with four main sections plus 
an appendix, 404 pages; complete descrip- 
tion of system use, language features, and 
technical information; the manual is not a 
tutorial, it assumes the reader is familiar 
with BASIC 


Audience 

Programmers in need of a BASIC compiler 
development system for the TRS-80 Model 
| or ill 


discussed this point in the June 1981 
issue of the TRS-80 Microcomputer 
NEWS. He said that the choice had 
been between RSBASIC, written by 
the Ryan-McFarland Corporation, 
and Microsoft's BASIC compiler, 
which is compatible with the TRS-80 
disk BASIC interpreter. In essence, 
Shirley said RSBASIC was chosen 
because of features—not price or per- 
formance. He even said you should 
buy the Microsoft product to compile 
existing disk BASIC programs. 

Radio Shack's choice of features 
over compatibility intrigued me. One 
of the reasons I bought the RSBASIC 
package was to see what those fea- 
tures were. 


System Overview 

RSBASIC's operation is different 
from most compiler-based develop- 
ment systems. Compiler systems are 
usually split into several programs 
that must be run individually to com- 
plete one cycle of modifying and run- 
ning a program. With such systems, 
you must first run an "editor" so you 
can type in your BASIC program, 
called the "source file." Next, you run 
the compiler that reads the source file 
and creates a machine-language pro- 
gram (the "object file") from it. 
Sometimes, a program called a 
"linker" or "binder" must be run to tie 


Completely Redesigned. 
Now, the Grappler +. 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler + with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side printout of page 1 
and page 2 graphics. 
Interfacing the Grappler+ toa 
wide range of printers is easy 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler + the most intelligent, 
full-featured Apple® Printer 
Interface made. And, the 


Grappler + is Apple Ill compatible’ 


The imitations are many, so 
insist on the #1 Apple Graphics 
Interface on the market. Insist 
on the Grappler +. Available 
now at most Apple dealers. 


“Requires additional software driver. 
' Requires graphics upgrade. 


“Orange Micro, Inc. 1982 


ACTUAL APPLE Il PRINTOUT USING GRAPPLER AND EPSON MXIOO 
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Grappler + 
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The Grappler+ Features: 

e Dual Hi-Res Graphics * Printer 
Selector Dip Switch * Apple Ill 
Compatible * • Graphics Screen 
Dump * inverse Graphics 

e Emphasized Graphics * Double Size 
Picture • 90? Rotation * Center 
Graphics * Chart Recorder 

Mode * Block Graphics * Bell 
Control * Skip-over-perf * Left and 
Right Margins • Variable Line 
Length * Text Screen Dumps. 


The Grappler + works with Pascal 
and CPM. 


The Grappler + interfaces with 
the following printers: 

e Anadex * Centronics • Datasouth 

e Epson" * • 105 • NEC • C-Itoh • Okidata" * 


га 
| @ Orange Micro 


| 3150 E. La Palma, Suite G 
Anaheim, California 92806 
(714) 630-3620 


CPM is a registered trademark of Digital Research, Inc. 
Apple is a registered trademark of Apple Computer. Inc. 


Foreign Dealer Inquiries Welcome TX183511 CSMA 


Run-time disk, includes TRSDOS 2.3В: 


File Size 
RUNBASIC/CMD 

RUNBASIC/OVL 16 
SAMPLE/OBJ 1 
UPGRADE/C MD 1 


Program disk, does not include TRSDOS: 
File Size 


BEDIT/CMD 
LIST/BAS 


SAMPLE/BAS 

RSBASIC/CMD 

RSBASIC/OLF 
` RSBASIC/LIO 


RSBASIC/LIB 


Description 


Stand-alone run-time executive 
Stand-alone run-time overlays 

Compiled sample program 

Utility program, converts data disks from 
TRSDOS 2.3 format to 2.3B format 


Description 


Stand-alone BASIC editor 

BASIC program to print listing files pro- 
duced by RSBASIC 

Sample program 

Development system executive 
Development system overlays 
Development system overlays; apparently 
I/O routines 

Development system overlays; apparently 
trig functions 


Table 1: Contents of Model I disks that come with RSBASIC. The Model IIl version 
includes the same software, but all on one disk with TRSDOS 1.3. The file size is 
measured in grans that are 1280 bytes. 


together separately compiled pro- 
grams and produce a single object 
file. 

After all this, you can finally run 
your BASIC program. If it has any 
bugs, you must start the entire pro- 
cess over again by running the editor 
to find and correct the bugs in your 
source file. This process is time- 
consuming; it can easily take 5 
minutes or more to go through a 
single cycle. 

By contrast, RSBASIC operates 
more like the TRS-80 disk BASIC in- 
terpreter. Typing RSBASIC from the 
TRSDOS READY prompt puts you 
"in" RSBASIC; from there, you give 
commands to create, edit, and run 
BASIC programs, as in disk BASIC. 
If you run a program that has not 
been compiled, RSBASIC compiles it 
automatically before running it. 

In reality, RSBASIC, like most 
other compiler development systems, 
is composed of multiple programs. 
However, RSBASIC automatically 
brings its component programs into 
the computer from disk as needed, in- 
stead of requiring you to runthem ex- 
plicitly from TRSDOS. 

The comparison between RSBASIC 
and the disk BASIC interpreter goes 
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even further—RSBASIC does not 
produce Z80 machine code. It com- 
piles BASIC programs into an "inter- 
mediate code" that is then interpreted 
by arun-time package. If you want to 
sell programs compiled under 
RSBASIC, your customers must pur- 
chase a copy of this run-time package 
in order to use your programs. You 
are explicitly prohibited from giving 
the RUNBASIC program away with 
your own RSBASIC compiled soft- 
ware. 

The RSBASIC package is distribut- 
ed on three disks: two for the TRS-80 
Model I, which I use, and one for the 
Model III. Both packages contain the 
same software, summarized in table 
1. The Model I system requires two 
disk drives, as the "development 
system” part of RSBASIC is too large 
to fit on a disk that also contains 
TRSDOS. The development system 
consists of the files listed under “Pro- 
gram Disk" in table 1. 

One of the more impressive things 
RSBASIC provides is program porta- 
bility between the TRS-80 Models I, 
II, and III. A program compiled on 
any machine can be run on any other 
by using the run-time system for the 
target machine. For example, you 


could write a BASIC program on 
your Model I, compile it, ship the 
compiled code to a Model II, and run 
it there using the Model II version of 
RUNBASIC/CMD. 


Using the RSBASIC System 

The easiest way to implement 
RSBASIC programs is to use the "full 
development system." This mode of 
RSBASIC is most like disk BASIC. 
The commands available are sum- 
marized in table 2; many should be 
familiar to disk BASIC users. 

The bad news is that this mode 
gives you the least amount of 
memory for your programs—17,980 
bytes under TRSDOS 2.3B on the 
Model I with 48K bytes of memory. 
To cramp things even further, both 
the source and object programs are 
kept in memory at the same time. 

To get the most memory for a pro- 
gram, you must use the "stand-alone 
run-time" system. Your program 
must be compiled first under the 
development system with the object 
file saved on disk. Under the stand- 
alone system, 26,800 bytes of free 
memory are available, almost 9000 
more than under the development 
system, Furthermore, the source pro- 
gram is no longer taking up memory; 
only the object code, which is usually 
more compact, is in memory. 

Two ways are provided for enter- 
ing BASIC source programs. One is 
the editor contained within the 
development system; the other is a 
stand-alone editor called BEDIT. The 
development-system editor lets you 
add and delete lines of text, but it has 
no intraline editing mode similar to 
disk BASIC's EDIT command. (Intra- 
line editing is the changing, deleting, 
and inserting of characters within an 
existing line of text.) A CHANGE 
command lets you substitute one 
string for another in a line or range of 
lines. 

BEDIT is very similar to the disk 
BASIC editor. It does have intraline 
editing. It also has a CHANGE com- 
mand for global text-string substitu- 
tion. I find it annoying that although 
both BEDIT and the development- 
system editor have global change 
commands, they use different syntax. 

Using BEDIT, you can create a 


Соттапа 


АРРЕМО 


AUTO 
BREAK 
CHANGE 


CLEAR 
COMPILE 


DELETE 
DISPLAY 
DUPLICATE 
GO 

KILL 

LIST 

LOAD 
MERGE 
NEW 


OLD 
RENUMBER 


RUN 
SAVE 
SIZE 
STEP 


SYSTEM 
TRACE 


Description 


Joins a BASIC source file from disk to the program in memory. The 
appended source code is renumbered starting at the current 
greatest line number plus 10. 

Automatically generates line numbers and jets you type in a BASIC 
program. 

Sets "breakpoints" in a BASIC program. Execution stops whenever 
a breakpoint is hit. Multiple breakpoints (limit not given) may be set. 
Substitutes one text string for another in a range of lines. 

Deletes all programs from memory. 

Compiles a source program on disk and produces an object program 
on disk. Optionally produces a listing file, memory map, and cross- 
reference. 

Deletes source code lines. 

Prints the current value of a variable on the screen— DISPLAY X 
prints the value of X. 

Copies a block of source program lines from one place to another in 
a program. Renumbers the moved lines and references to them in 
the program. 

Continues execution of a stopped program. 

Deletes disk files. 


Lists source program lines. A range of lines may be specified. A text | 


string may be supplied and only those lines containing the string will 
be lísted. 

Loads compiled programs or subprograms from disk. Loaded pro- 
grams are linked automatically to programs already in memory. 
Merges BASIC source programs from disk with the program in 
memory. 

Erases source programs from memory, but leaves object programs 
alone. 

Loads BASIC source programs into memory. 

Renumbers the entire program. No means is provided for renumber- 
ing only part of a program. 

Runs the program in memory and compiles it if necessary. 

Saves source programs on disk. 

Tells the number of bytes of free memory remaining. Also reports 
the size of the resident BASIC program. 

Executes a program one or more lines at a time. For example, after 
hitting a breakpoint, you could type STEP 5 to execute five more 
lines and then stop. 

Exits to TRSDOS. 

Displays the line number of the currently executing BASIC source 
code line. 


Table 2: RSBASIC commands. 


source program file and save it on 
disk. You can then enter RSBASIC 
and compile or run the source pro- 
gram from disk. Although BEDIT is 
more powerful than the development- 
system editor, I have found the latter 
to be sufficient and have not made 
much use of BEDIT. 

RSBASIC requires source pro- 
grams to be in RSBASIC string for- 
mat (see discussion under Data Types 
below) rather than as an ASCII file. 
This means that you cannot use an 
editor such as Scripsit to edit 
RSBASIC source files. This is unfor- 
tunate. It would be nice if a future 
version of RSBASIC allowed loading 
and saving source files in ASCII for- 
mat. 


One more gripe—you cannot exe- 
cute any TRSDOS commands while 
in RSBASIC. You cannot even look 
at a disk directory without exiting the 
system. 


Debugging Environment 

The ease of debugging programs 
developed under RSBASIC is some- 
where between the extremely flexible 
environment of disk BASIC and the 
more rigid approach of compilers 
such as Microsoft's. 

Similar debugging commands are 
offered under the full development 
system and the stand-alone run-time 
system. They differ mainly in the 
form of their arguments; where the 
development system uses line 
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BUY 


DIRECT!! 


plus $4.75 
shipping 
12” Black & White 
80 Column 
15 MHz 
800 Lines Resolution 


lus $4.75 
$9995 пои 
12” P31 Green Phosphor 


15 MHz 
800 Lines Resolution 


lus $4.75 
$409295 3%. 
12" P31 Graphics 
1200 Lines Resolution 


plus $9.50 
$38900 shipping 


13” RGB Color 

Up to 80 Characters 

360 Dots Per Color 
Apple {Il апа ІВМ customers 
please add $29.50 for factory 


installed mod board for 
16 colors. 


MasterCard / VISA / American 


Express / Prepaid 


Call Toll Free for 
immediate shipment: 
1-800-258-6370. 


® Apple Itl is a registered 


trademark of Apple Computer. 


Monitors by 


A TECO 
data Jeo 


18 Bridge Street, Salem, NH 03079 


Tel. (603) 893-2047 
TWX: 710-366-0502 
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SHOP FROM THE CONVENIENCE OF YOUR HOME OR OFFICE 
WITH THE BIGGEST SELECTION YOU CAN GET YOUR HANDS ON.. 
CALL OR WRITE FOR OUR SPECIAL CHRISTMAS CATALOG!! 
IBM P/C € APPLE € ATARI € NEC € COLUMBIA DATA ® 
VIC 20 € BASIS 108 € FRANKLIN ACE ® 
COMMODORE/PET € PRINTERS 


TBM-IBM-IBM 


ACCESSORIES 


APPARAT SEATTLE 
Prom Blaster........ 129 64K Ram-*......... 359 
Combo Card........ 229 128KRam-t*....., 439 
Clock Calendar 109 192K Ram+*......, 549 
Spool/64 (Parallel) . 299 256K Ват+* ....... 629 
AST *Flash Disk Included 
Compo шеби 489 3" Micro Drives 
m 5 - D тва 
Combo Plus 192K... 769 (Coli. NN 245 
Combo Plus 266K... 938 Color til. wee 439 
QUALITY COMP. XEDEX 
Big Bine.. — 499 Baby Blue CP/M.... 539 
MICROTEK Baby Blue Ram Plus 679 
nears А: жайка = PERSYST 
Wi Parity. .... T Spectrum Series... . CALL 
192K w/Parity....... 539 ASY NC Commun... CALL 
256K w/Parity senapan 679 DATAMAC 
DAVONG 6 Meg Hard Disk .,, 2249 
5 Meg Hard Disk ...1569 12 MegHardDisk ,..2495 
64K Mem. Expan ... 269 18Meg Hard Disk ,,, 2989 
192K Mem. Expan... 499 DC-1 Bisk Cntr. 1319 
256K Mem.Expan... 599 
MICROSOFT 
QUADRAM 64K 389 
Quadboard one: a 256К............... 859 
иаа board 1 леж 54 | 
Quadboard 192K... 639  TECMAR 
Quadboard 256K... 679 Expansion Chassis... 789 
Microfazer 16K (Par) 169 Scribe Tender ...... 169 
Microfazer 64K (Par) 209 Scribe Master .,.... 19 
Par.Int.Card(8'cable) 109 Device Master ...... 199 


Disk, Cntr, & Chassis2499 


SOFTWARE 
Visicalc (256K)...... 194 Logon by Ferox..... 129 
Word б1аг........... 279 Fastscreen by Cu. 73 
Mail Merge......... 88 The Organizer ...... 209 
Peachtree Pkgs .... CALL Crosstalk........... 169 
Volks Writer......... 149 £.0.Q. by Execuware 139 
р WON m. E fa dial SA. 19 
sy Writer ellGuar 1 
Home Acct. Plus.. 109 Spell Guard (law) 99 
CP/M-86 by Cmpview 299 Tax Manager ...... 199 
Vedit b oy view. 129 Desk To мар ‚‚ 249 
Vedit-8 mpview 199 visitrend/Visiplot.... 249 
aa uh ale Vader п иш. B 
igita 

Basic-80 by Molt 297 E by TG.,.... 23 
Fortran-80 b M Soi 419 РЕ 24 
M/Sort by Den ae 159 Zork lor n Rot Hmm 29 
Ser # aic tc by Si E Deadline............ 39 

Everest Explorer,,.. 17 


Call For Free Catalog 


PC-6001 


Features: Color ө Sound € 71 Key Keyboard 
& 10 Function Keys 
"The. Compuler you'y ve been wailing fort Home, Business, 


ЕО and 
ACCESSORIES Available include: 
€ Expansion Unit 
e Touch Panel 
e Printer 
BOFTWARE 
® Music Editor 
e Graph Generalor 
& Othello - And More! 


S 
T. 
3 C p> 


РС-8001............ 719 PC-8031 Dual Drives 718 
TEE 8012 МО аена 549 СР/М............ sv 139 
e Wedge......... 489 1260 Green Monitor 129 


Call For Catalog 


COLUMBIA 


DATA PRODUCTS, INC. 


THE MULTI-PERSONAL 
COMPUTER 


By Columbia can use Software 
and Hardware originally intended 
for the IBM® Р/С, .. 


8088 Processor 
128K RAM 
Two RS-232 Serial Ports 
Centronics Parallel Port 
8 Expansion Slots 
Dual Floppies with 1 Meg 
Storage 
This exciting entrant to the IBM 
Р/С compatables islower priced as 
compared to.. 
CALL FOR PRICE AND 
INFORMATION NOW 
1-800-854-2833 


FREE* SHIPPING 


EPSON HX-20 


e 16K op 
e Truly Portable 


è Built-in Dot Matrix Printer 
e Liquid Chrystal Display 
e Micro Cassette Drive | 


400 16K ..........264 


800 16K ..........664 


410 Recorder ,...... 77 The Bookkeeper ,.... 194 
810 Disk id н oO. 439 The Entertainer....... 69 
825 Printer.. rey -639 The Educator ,,,:,...124 
830 Modem.,........ 159 The Programmer .. ,.. 56 
850 Interface ........ 159 The Communicalor... 334 
du View 80.. . 3d 


.,,279.— PacMan*.. 


Mouskattack....\... 26 


рая (Pair... 18 

бу Intek,.....-.. 189  Chopliter,.:c. ...... 27 
32K by Microtek ..... 99 Rg ИТЕ... оаа 27 
16K by Microtek ..,.. 69 ТОТ, Ir roger ets 33 | 
Epson Cable,........ 34. Microsoft Basic. 69 
Ram Стат ........... 109 Word Processor. . 1109 
Ram Disk  .......... 429 VISVEIC iis sse 189 


Call For Free Catalog 
*$25.00 if Purchased with 400 or 800 


та лойга 


VIC-20 


HARDWARE fa 


Ra 


ПаТа88ї.............. Super Expandar..,... 40 
Disk Drive... . " 319 Programmers zu Cart 44 
Graphic Printer... .. 1p VIG MON а... 43 
ВК Mem. Expander... 38 Pro. Het. Guide... 14 
16KMem.Expander.,, 75 JoysticK......... E d 
2e4KMam.Expander...139 ^ Paddies....... 15 
RS2 232 Ca rd.. "ак лт 44d 39 odam паейкььһа ad inl 41 4 
(EEE-488 Сага....... 69 Centronics Cable , 49 
NEW 

6 Slot Expander............. "MET uh cac 118 
Atari Cartridge Адаріг:....С........ К p CALL 
40 Col. 8K Board ............... leeren nn neis 109 

Е о О. NINE ESPERE 199 
Afron Expan. Chassis. . 198 
Video Pak (40/80 col. 18K). MORET T: 
Video Pak (40/80 col 64К)......................... 319 

NEW FROM COMPUTER SPECIALTIES 
Vic Education Pak.. «adu UE sesisasssssts 439 
Vic Small Business Pak ...... ОЛТУРГОН 449 
Vic Home Computer Pak.............. TET 429 
Vic Communications Pak.. T E 459 
SOFTWARE 
ON CARTRIDGE 

Spiders of Mars.,..,, 36 Outworld.,......,.. „ 2g 
Robot Blasters.,.,.., 30 даште Land...... 29 
Meteor Вип. ....,... 36 Pirate Cove. .. 29 
ее Meteors... 36 Mission Impossible. .. 29 

КА PUER The Count.. sur., 29 
Alien В!Ї2............ 29 Voodo Castle . ... 29 
Radar Rat Race.,.... 23 Astro Blitz.. ‚2... 38 
Sargon l| ............ 33 Wizard of Wor.. wag. 2l 
Trashman............ 35 " „.. 27 
Blackhole............ 35 xc шшш va 27 
Сбог!............... . 23 ters Allen.. ... .,, 22 

ON TAPE 

Мса!с................ 11 T abe Fin. Pack... 27 
Bil Payer. , ... .. 14 Vic Journal.... ...... 29 
Vic B Paks .,....., . 44 Rec/ED Pack orl: 12 


Call For Free Catalog! 


COMMODORE 64 
“APPLE LOADER” 
ORDER NOW - $79! 


Atari & TRS. 80 Avail. 


OKIDATA ML 80 
Configured to Vic - 20 


ө 80 CPS 
e /x9 
e 64 Block Shapes 


Sale Price $399.00 


2-89-81 (48K e 15 100K Опчуе)................... 
2-90-82 (64K ө 1D 160K Drive)................... 
NEW 
ҮКЕ ГЛ ГЕТ ЛО ГАС CALL 
ҮЗ" RGB СОЮ е Eos ES aU FEIER нена I dA: эл 599 


APPLE COMPATIBLE 


SOFTWARE 
CP/M SOFTWARE Data Star............ 
Basic Interpreter ,.. CALL Calc 5їаг.......... 


Supercalc............ 
d Basell by Ashton-tate494 
G/L by Peachtree... CALL 


Basic Compiler by MS289 
Cobol-80 by Microsoft539 


Word Star VE 96 AVR by Peachtree... CALL 
Mail Merge . © 69 Реасһсаіс.......... CALL 
Spell Star . oid 109 Quickcode „заа зав ж в s 239 
ОГА Tax Preparer '82......109 
SOFTWARE Real Estate Analyzer... 1 55 
Screen Writer W ...... 103 Вад of Tricks........, 29 
Magic Window....... 69 Zoom Graphix........ 27 
SuperText || by Muse 118 Special Elfects....... 27 
AppleSpellerbySensible 56 ENTERTAINMENT 
Exec Secretary by S.S. 189 | 
E I ME CAE 
Letter w/mailmerge109 дз SU m een 
Word Hand ler. А ЖЕ ы Sargon 11 UC ICTU 25 


General Se 

Visicalc by Visicor 

PFS by Soft Pub. 

Visifile by Visicorp..,, “184 

Visitrd/VisipltbyVisicorp! 96 Zork 
uReport... ...... 

DB Master MORS 164 Wizardry .. аы 37 


PFS: Graph ......... 29 
Crush, Crumble, Chomp 23 
a 194 Snack Altack......... 22 


ЕМ 63 Pinball: Nite Mission... 25 


E {д Southern Command... 43 
483 Deadline... ,... 2. 34 
Time Zone ..,....... . 79 


+ +» 409 а de эу n4 эз 


Кгоддет.............. 
МЕЙ Мы ета ۰ 55 Davids! Midnight Magic 2 
HomeAcct.by Cont... 56 маре anic. III д, 
UCSD Р-5умет...... 468 бһорңег........... 24 

Сго55їге............. 21 


DISK DRIVES 


Dua! 35/80 Dnve by Fourth........ Жыры РРС IT CALL 
Super Drive b Ж eter ey РР кка RA 299 
Elite One by Raf... _. „ьт .......... 369 
Elite Two by Rana’. забу ед ргероц і еа в Ена о еротьуь v: 539 
А- 2 b Micro-Sci я =»» а ЕВ Ete ФИ? OEE RE eer ttg ntn 379 
A-40 by Micro-SGhy..,. КАШ ..... ‚„...359 
A-3 by Micro-Sci. т * эмеш EPA REOE EYE HD BEB ssa sas GALL 
3 Drives by Amdek oe ee eo Se er ee ee а еа» а а а э з 749 


TERMINALS 


TELEVIDEO 
TVI 910 “эз easgspelt fed nen 
TVI 910 Plug . ونت‎ geatagell ља 
TVI 912 o cg Raesanejiut: Ва ове тень ьа оона а 
TVI 925C d тте» "тї: mhedeswe-e ox de 
TVI 950C чов largess de. 
f ADDS 
View ТА-].-.,........ г ТЕТ... Е Ч РР 
View опи А RE MA / 
Viewpoint 16 an ee eee See ee cr eee 
ZENITH 
Z-19- NE. "iee pagr nad ET LER EESPEPBPBPAÓUPM РА 
271-1- a K ERE eer Pee eS ey 2 E oe ee ee 629 
MEC PEE IMP UME 
161260144 483 3" RGB (med.res) . 889 
J81201 12 e 32 13" AGBihighres)....749 
12" RGB (HERes) .... 789 USI 
AMDEK Amber Screen 12" ... 169 
eun ос Puestos 159 
Color liza «=. COMREX 
Color III. . .439 13° Color (composite) 349 
DVM Boa 13"Colod  RGB/IBMp/c)529 


DISKETTES 


SPECIAL SALE! 


Box of 5⁄4” Disks 
With 2 Year Warranty (SS/SD) 
$33.99 Including Case 


* APPLE 15 A REGISTERED TRADEMARK 


APPLE COMPATIBLE 


ACCESSORIES 
Fourth Drive. ......... 299 Versa Card..,........ “Ta 
Fourth Controller... .. 89 


heen er are: 


Rana Elite One....... 389 Joystick by TG. 

Rana Controller...... 99 In Ропе.,........... 
Micro Sci A-2.,...... 389 The Mill.............. 
Micro Sci A-40,,..... 384 Lower Case .......... 
Micro Sci A-70.. .... 489 


3" Drives by Amdek 749 Winchester Hard 


Vista Slim Line 8"... CALL Appli-Card ...... 

B” CNTRL by Vista ..... Strobe Plotter ......., 829 
18K Ram (2yr WNTY 59 Saft TOM ...... 109 
32K by BuU m ger 199 System Saver ....... 69 
AIO 11. 2,189 Amber Monitor by USI79 
CCS 7710A.......... 129 Function Strip by Videx 59 


CPS Multi-Func by Mtn185 
Micro Modem [i9.,, . 278 


Smart Modem........ 229 Vista Vision 80 .,...,. 269 
Hayes1200 Baud.. CALL ALF 9 Voice. ......... 149 
Enhancer Il... ...... 124 Pkasso by IS ....... CALL 


Microbuffer Il 16K).. . 208 
Microbuffer І (32Ky... 229 


Num. Keypad (23 Key) 115 Apple Cat Il 
Disk Emulator (294K) 799 Wlzard-BPO...... -..149 
Sup R Mod 33 Wizard-SOB.......... 219 


Sooper Spooler i 6K) 299 
Z-80 by Microso 

Videoterm (80 col.) ...258 
Signalman Modem... 89 
Synergy Card by Spies 169 S 
RGB by Electrohome 159 212 Apple-Cat 11........ 
Parallel Card P сөл 6р 
2-Сага бу AL 


earn аз а.а 


SPECIALS 


amen Modem® 1200 by Hayes 
ra 

5'4' P uper Drive o Fourth 
за (80 col) by IDS 
16K Ram (2 yr. warranty) 


OKI DATA 
Microline Bak rallel 


Microline села; "лу сг 
Microline 83A 

Microline 7 

Microline 84 (Ser 


NEC 


»+т=т#ёэт=ъпфәрагтт BO pedokee 

ev (DP eaves oe "et -»&-ebu" 20th ИДЫ a 
«афо фот beet aves, д ё para oa 
TEP ЕК ЕКИ КЕККЕ КЕ КЕША" Ы 
"4£*7"&kso*e(t'àbu-*-«nvsotültumt 


A UE Fin LL ч TIPU "1 февьъабфефтња 


ANADEX 


DP:9500 Ab, PP... io 
DP-95014A ..... 


YT == 
|*t$65v*»nttttétàqee 


IDS 


Microprism (80 CÓlumn) 
Prism 1 32 (incl.sheetfeed graphics, sprint, color). . .. 


TOORDER: Phone orders invited using Visa, Mastercard, 
American Expressor bank wire transfers. Visa, AE and MC 
service charge of 296. Mailorders سس‎ 1 send charge card 
number {include expiration date), cashiers check, money 
order, or personal check (allow 10 business da 5 for 

ersonal or company checks to clear). Please add 3% 
$5.00 minimum) for UPS shipping, handling, and in- 
surance. APO and PPO include 5% ($7.00 minimum) for 
postage. Calil. residents add 6% sales tax. Please include 
phone number on all orders. FOREIGN ORDERS include 


1251 BROADWAY EL CAJON,CA. 92021 


Expan Chassis ee zd 
is 


Bubble Mem byMPCCALL 
App-L-Cache 256K. ..989 


Premium Pak by M.S. 528 
AD+DAbyMin(nocabie)269 


Thunder Clock/Cal.,.119 
‚248 Smarterm 80 Col..... 288 
16 Voice by Mtn Hard 297 
8088 Card by ALF....295 
ergizerPack ALS579 


The Clock by Mtn Hard 219 
Voice Box (w/tirmware) 149 
The Dumpling-GX ....129 


FRANKLIN 
ACE 1000 


e Apple |i software & hardware compatable 
e 64K of RAM memory 
e Upper and lower case 
e Typewriter-style keyboard 
» Twelve key numeric pad 
e Alpha lock shift key 
e VisiCalc lriendly 
ө 50 watt power supply 
@ Built-in fan 


THE ALTERNATIVE 


6502 and 280 Microprocessors 
64K RAM, 


le to 126K 

АСВ and Composite Video Output 

Selectable 80 or 40 column text display 

High Resolution Graphics: 6 colors, 280 x 192 or 

280 x 160 with four lines of text 

8 bit Parallel /О e RS-2326 Serial VO 

Detached Keyboard: All standard keyboard functions, 
Upper/Lower case characters, Numeric keypad, 

Cursorb and 18 Programmable special function keys 

Built-in mounting for two 5% Inch floppy disk drives 

Six Apple compatible stots for plug-in 

peripherals e Game paddle I/O 


ie дней 


-1-S (2K Serial), . 
-1-C (2K Centronics) . 


TRANSTAR 


Tran 140 (40 ops, 132 col. Diablo code-compatible)! 429 


C. ITOH 


F-10 Printmaster (Parallel, 55 "y Ho 0 Lod 
F-10 Printmaster (Serial, 55 cps). . = ..1789 
Prowriter 8510 AP (Parallel) .,.............. A39 
Prowriter 8510 AC оге ==. дай 

Prowriter 1| 1550 (15° Parallel). . ; 
Prowriter It 1550 (15" Serial) ........ 


Taake- 0р о 


9600/45 Full Panel.......... ........ renos 


SMITH- CORONA 


ТР-1 =й eh GAR wea ce ОБИИ nec 
TP- Iu SWflali... sacris CER aen ies e uri 9S TET 


KoinguccaIsoeeiRUcies 


1% handling — shipped air FREIGHT COLLECT only. 
Credit cards not accepted on foreign orders. All equipment 
is in factory cartons with manufacturer warranty. Opened 
products not jeturnanle Restocking fee for returned 
merchandise. Эа subject to price change and 
availability. Retail prices differ from mail order prices. WE 
SHIP THE SAME DAY ON MOST ORDERS! Min. purchase 
$40. Deposit required on all COD's. 

*Excludes certain printers & monitors & foreign orders. 


Circle 95 on inquiry card. 


(714) 579-0330 


numbers and variable names, the run- 
time system uses hexadecimal ad- 
dresses. The principal debugging 
commands BREAK, DISPLAY, GO, 
STEP, and TRACE are described in 
table 2. | 

As in disk BASIC, a STOP state- 
ment anywhere in your program 
passes control to you whenever it is 
executed. A more flexible option is 
available that does not require editing 
the program. This should be used 
since reediting causes recompilation. 
By typing BREAK m,n,o,..., where 
m, n, and o are line numbers, pro- 
gram execution stops whenever. it 
reaches any of those lines. 

A command with no counterpart in 
disk BASIC is STEP п. It causes the 
next n lines of your program to be ex- 
ecuted. You can use this to execute 
one or more lines after control is 
passed to you from a BREAK. 

One thing that is sorely lacking is 
the ability to change the value of a 
variable from the command line. 
Variables can only be displayed, 
not altered. Also missing is the ability 


Correspondence isn't so hairy with 
Transend 3 Electronic Mail. _ 


to execute an arbitrary BASIC state- 
ment from the command line, the so- 
called immediate execution mode. 

While in RSBASIC, you can use the 
LIST command at any time to view 
the program you are debugging. This 
feature contributes greatly to the ease 
of debugging under RSBASIC. 

Under the stand-alone system, all 
debugging commands must be en- 
tered with two characters, e.g., BR 
for BREAK, DI for DISPLAY, etc. 
(The two-character abbreviations can 
also be used under RSBASIC.) The 
only debugging command not avail- 
able under the stand-alone system is 
STEP. 

Another limitation to debugging 
under RSBASIC stand-alone systems 
is the fact that source code is no 
longer available. You cannot LIST or 
edit the program, and it is difficult to 
do much without a hard-copy listing 
of the source program as produced by 
the compiler. References to program 
lines and variables are via addresses 
printed on the compiler listing. 

Error messages are rather brief, 


mostly one or two words. I found it 
necessary to consult the manual in 
most cases. TRSDOS errors are 
reported by number rather than as an 
English message. It's difficult to 
believe they did this, considering that 
TRSDOS has a documented entry 
point that prints the text correspond- 
ing to an error number on the screen. 


Language Features 

The RSBASIC language has many 
features that are not in disk BASIC. 
Here are some of the more note- 
worthy: 


Long variable names: Six characters 
of every variable name are signifi- 
cant, e.g., RSBASIC treats NAMEIO 
and NAME11 as two different vari- 
ables. Disk BASIC requires variable 
names to differ in the first two 
characters. 

Named subprograms with pa- 
rameters and local variables: This ca- 
pability provides "external sub- 
programs" similar to FORTRAN sub- 
routines. Listing 1 is an RSBASIC 


Don't go on a tear over paper 


м correspondence. Join the computer age. Corr 
minutes, not days, with SSM's low-cost full-featured Transend 3 
Electronic Mail software for the Apple IJ". Transend's state-of-the-art, 
menu-driven design features password security, unattended operation, 
versatile text editing, and more. Supports most interfaces including 80-col. 
video cards and 110/300/1200 baud modems. Call SSM or your 


, dealer for details. Also ask about Transend 1 and 2. 
Apple II is a registered trademark of Apple Computer, Inc. 


Cc 
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Circle 366 on Inquiry card. 


nd in 


The Transformation People. 


SSM Microcomputer Products, Inc. 


CONN ae s 
WE qu / / 2190 Paragon Drive, San Jose, CA 95131 
(408) 946-7400, Telex: 171171 


\eBerousiy 


Т5 NICE TO KNOW SOMEONE 


MicroAge is your Solution 
Store . . . that means at 
MicroAge Computer Stores 
we have a wide selection 
of time-saving computer- 
ized business systems 
designed specifically to 
solve the daily cash flow 
problems every business- 
man faces. 


MicroAge has computer- 
_ ized business systems that 
quickly and affordably allow you to regain con- 
trol of your critical accounts receivable... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


VISIT THE STORE IN YOUR AREA: 


WHO HAS THE SOLUTION. 


repor, and take care of dozens of other tasks 
that eat into your time and profit! 


Computerized business systems from the Micro- 
Age Computer Store are available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even custorner train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and le! 
us help you with the solution. 


“The Solution Store" ^" 


Circle 239 on Inquiry card. 


ANCHOR Alaska Danbury. Connechcur Satna KONSIS Aiouquetque New Meuco — lulso. Oklahoma Housten Teas Comi Soon: 

(907) 279.6688 (203) 797.1623 (913) 823 7590 (505) 883.0955 (918) 250-9502 (713) 270-904? — <= 

Phoen AMONI Greenwich, Connecticut — Lexngton Kenlucky Rochester New York Allentown Pennsylvania Hurst Texas Montreal Canada 

(602) 265-0005 (203) 629-8171 (606) 278-0304 (716) 244-9000 (215) 434.4301 (817) 284-3413 Philadelphia Pennsylvania 
Pleasant Hill Culfornna А Paim Beach. Fongo Minneapolis Minnesota Columbus ohio Noshvilie, Tennessee Milwaukee. Wisconsin сетите 
(415) 680-1489 (305) 683-5779 (612) 338 1777 (614) 858. 1550 (615) 327-9669 (414) 257-1100 

Santa Anu Califorma Orland Pork. illinois St tours Missour Columbus Ohio Н Paso Texas loronto, Canada 

(714) 558-7789 (312) 349-8080 (314) 567 7644 (614) 45 1-BORO (915) 591-3349 (416) 487.5551 

Norwalk. Connecticut Indianapolis. Indiana OQmahu, Nedotuska Ckhanoma Ciy Oklahoma Houston lexus 

(203) 840-0851 (317) 849.5151 (402) 339 1 (405) 728. 1837 (713) 440. 7547 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168 


Hewlett-Packard оп 


There are a lot of places where the 
basic one-size-fits-all type of per- 
sonal computer fits in really well. 
But if you're like most of the tech- 
nical professionals we know, you'd 
rather use a tool that was clearly 
designed for the job you're doing. 

at's why we've developed 
these five very different personal 
computers just for people like you. 
And configured each one specif- 


HP 9836 i 


ically to operate in 
technical environ- 
ments. To interface with instru- 
ments and other computers. To 
give you all the computing power 
and all the high-level graphics 
capability you need. 

We also offer you a full range 
of printers, graphic plotters, addi- 
tional memory systems, input de- 
vices, and communications links. 
Plus over 5000 software programs 
at last count. 

As a result, you can practically 
design yourown system. And have 
a personal computer that fits 
your professional environment 


All the power of our 9100 Series Desk-top Engineering Computer. 


just like a real craftsman’s tool 
fits your hand. 

Now wed like to show you, in 
some detail, just what we mean. 


The HP- 41. 


You might remember the series 
9100 engineering computer we in- 
troduced in 1968 for $5000. Now, 


the professional use of personal 


Theres a considerable differ 
computer and one that really fits. 


able computing system. Add a 
printer for hard-copy output. Or 
our 128k byte cassette for mass 
storage. Or add both; they'll only 
take up as much space in your 
briefcase as three paperbacks. 
You can even use your HP-41 as 
a remote data collector, then link 
it up with any HP Series 80 per- 
sonal compu- 
^ ter via HP-IL. 
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for a base price of $250, you can 
hold all the power of that system 
in the palm of your hand. 

All by itself, this hand-held 
computer can help a petroleum 
engineer evaluate gas or oil reser- 
voirs. Or help civil engineers do 
critical computations | 
in the field. 

Add the new 
Hewlett-Packard 
Interface Loop 
(HP-IL), and you 
can turn your 
HP-41 into a 
powerful, port- 


Now you can hold it in the palm of your hand. 


The HP-85. 


Complete with an integrated 
tape drive, printer and CRT, this 
typewriter-size system fits easily 
in a crowded work area. Where 
youcan use its impressive number- 
crunching power any number of 
ways. For waveform analysis. Re- 
gression analysis. Linear 
programming. 

Addthe HP-IB interface, 
and you can control up 
to 14 instruments simul- 
taneously. Add our Data 
Communications Pac and 
you can tie into another 


computers. 


ence between the one-size-fits-all 


Our 7470 Plotter. One of many peripherals 


on-site computer, a major data net- 
work, or a national timesharing 
service. 

You can even use this portable 
machine to do all these same jobs 
out in the field. And more. 


The НР-87. 


The HP-87 sets a new level of per- 
formancefor personal computers 
in its price range. You get built- 
in screen graphics, up to 544k 
bytes of RAM, and an 80-column 
integrated CRT. Plus the same 
flexible I/O structure for control 
applications as the HP-85. Be- 
cause of its extended memory, you 
can take advantage of a VisiCalc? 
PLUS worksheet with up to 16,000 
cells. And since the HP-87 has a 
built-in HP-IB, it's easy to add in- 
struments, disc drives, printers, 

lotters, and even a graphics tab- 
et. 10 give you even more to work 
with, there's an optional CP/M® 
module. And all applications devel- 
oped for the HP-85 in BASIC are 
upward-compatible to the HP-87. 


The HP 9826. 


Designed to handle high-speed 
data acquisition 
and tests, the 
9826 has a pow- 
erful MC 68000 
CPU, a built-in 
flexible disc, up 
to 2 megabytes 
of read/write 
memory, and 
power-fail pro- 
tection. Plus a 
built-in HP-IB in- 


VisiCalc* isa registered trademark of VisiCorp. 
CP/M® is a registered trademark of Digital 
Research, inc. 


terface and a var- 
iety of other inter- 
face cards, so 
youre free to con- 
centrate on test- 
ing, Instead of sys- 
tem config ration. 

To give you even more flexibil- 
ity, you can run applications in 
HP-enhanced BASIC, HPL, or 
Pascal. We've also built a CRT 
display with advanced graphics 
into the system, so you can see 
and interpret your data the in- 
stant you get it. And since every- 
thing about this system is built 
for speed, we've developed a spe- 
cial rotary control knob that lets 
you edit programs, calibrate instru- 
ments, and control motor speed, 
all with fast analog inputs. 


The HP 9836. 


This full-function workstation 
does it all: design, computation, 
and high-speed testing. Because it 
ives you all the high-performance 
о of the 9826. And then 
With the 9836, you get a 
big, easy-to-read CRT. So- 
phisticated graphics capa- 
3 ¬ bility. Two flex- 
ible disc drives. 
Room for up to 
two megabytes 
of memory. 
And an even 
longer list of 
engineering 
software and 
peripherals to 
choose from. 
And those 


some. 


HP-41—CIRCLE 182 
HP-9826—CIRCLE 185 


that help make our personal computers really personal. 


are just the five 
personal compu- 
ters we've devel- 
oped for technical 
professionals; we 
also make a full 
range of person- 
al computers for business 
professionals. 

So. Before you decide to adapt 
your routines to fit the needs of a 
one-size-fits-all computer, we think 
you should get in touch with us 
first. And see what it's like to 
have a personal computer that 
really is personal. 

just return this coupon, and 
we'll send you full information on 
any or all the personal computers 
we make. 


KS шышы ë  —  —  —  — — — — — — — чыын س‎ — 


| Hewlett-Packard 
1820 Embarcadero Road, Palo Alto, CA 94303 


Га like to see which of your personal computers 
fits the way I work best, Please send more 
information on these models: 


L]HP-41[] HP-85 [] HP-87 О HP 9826 
| O HP 9836 
| Name 
| Title 
| Company 
| Address. 
| City/State/Zip 


Ke 


HEWLETT 
PACKARD 


A wide variety of interfaces for technical environments, including 

HP-IB, HP-IL, RS 232, GPIO, and BCD. 

Please Circle The Product/ Products for Which You Would be Interested in Receiving Information: 

HP-85—CIRCLE 183 
HP-9836—CIRCLE 186 


TCG-203 


HP-87—CIRCLE 184 


Circle 258 on Inquiry card. 


FOR TRS-80 MODEL | OR III 
IBM PERSONAL COMPUTER 


MORE SPEED 


Listing 1: RSBASIC program illustrating the use of subprograms. 


10-20 times fastar than Interpreted BASIC. 

makes your RAM act larger, Variable number of block I MN рро ао оаа ынена 
Аа ааа аса 0000 70 КЕМ is called the "main rrosram". It starts 
racision, ат aye alring-fandiing, clock, graphics (IBM 

Excellent full-screan Editor, structured & modular 0000 L1U NEM. ысышы ресе аы ааа аааз мна 

банты for yout TRS 89 or IBM with keyboard repeats, 0000 130 INTEGER A-Z 

Forth operating system 0 0 0 0 1, c) 0 REM 

Full BOBO or 8088 Assembler aboard 


MORE ROOM 

Very compact compilad coda plus VIRTUAL MEMORY 0 0 0 0 1 0 БЕМ 

aa igs ee a I ДП 20 REM Examele showins use of SUEFROGIRAMS 
MORE INSTRUCTIONS 0000 30 KEM im RSBASTC. The first section of code 
Inatruction sat! 

нги а ome fare Wee TION Forna: anaE A cous ‘0000 80 REM with the first line and ends with the 
owes. gives BIW апе 18 color or 200 tint color бру, Û | 0000 90 KEM END statement om line 300. 

MORE EASE 

ord aaach ut ty 0000 120 REM 

upper/lower case display driver, full ASCH. 9 ate 

GORE POWER 0000 140 DIM AC100) +5: (1002 

МИНА I lor videt and printer dili and tape 0000 160 REM жжжж Fill the arrays A & E with random 
ЖҮЗДҮ ҮҮ 0000 169 REM жжжж гошпһег= 

к ЛО Ome ag 0000 170 REM 


eee o ТЫН 0000 180 FOR Т=1 TO 100 
0010 190 ACILO-INT(GRND*X10412) 
0025 200 KCL INT CRNDX1.0+1) 
003A 210 NEXT I 
0041 220 REM 
0041 230 КЕМ жжжж Call SUMARRAY to add ur the elements 
0041 235 КЕМ жжжж in à» ғтіг the results then do the 
Шш лачы an ы ы 0041 240 REM жжжж same for E 
0041 250 REM 
(Thousands o! systems in use) * а iret EM 2t A а 
MMBFORTH Disk System egulres 1 dis disk drive, 32K зо, 0 0 4 | 260 CALL. SUMAIXAY $ 1. 0 0 y a ( ) у SUMOF A 
V21 for IEM Personal Computer (80-col. screen) |." $248.95" 004E 270 PRINT "Sum of 311 elements in А ist "3 SUMOFA 
0054 280 CALL. " SUMARRAY "+ 100» EC 0» SUMOFE 
AND MMS GIVES IT PROFESSIONAL SUPPORT 0067 290 FRINT "Sum of a 1 1 elements in E isi "3s SUMOFE 
Source code provided 007%3 300 END 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups SYMEOLIC MEMORY MAF 
nexpensive upgrades to latest version 2 t 
Programming staff can provide advice, modifications and SCALARS 
custom programs, lo tit YOUR needs. 00FF І INTEGER 0109 SUMOF^ МТЕСБЕК 
MMSFORTH UTILITIES DISKETTE: includes FLOATING POINT 01.00: SUMOFE INTEGER 
MATH (BASIC ROM routines plus Complex numbers, Rectan- ARRAYS 
gular-Polar coordinate conversions, Degrees mode, тоге); а a k xs 
powerful CROSS.REFERENCER to list Forth words by block 000% AC100) INTEGER 
and line; plus (TAS-80) a full Forth-style 280 assembl е" -("*E 0] 
(requires MMSFORTH V2.0, 1 drive à 32K RAM) РИТ я $90.05" 0000 BU) - INTEGER 
FORTHCOM: communications package provides AS-232 "m ИИТ К $ M 
driver, dumb terminal mode, transfer of FORTH blocks. and С. FOSS КЕР ERENCE. LISTING 
host mode to operate a remote FORTHCOM system (requires ССА АЕ 
MMSFORTH V2.0, 1 drive & 32K НАМ), ,,,, aus ... $39.95" x 
THE DATAHANDLER: a very tast database management I - 259 Ld. 20 0 210 
system operable by non-programmers (requires MMSFORTH SUMOF A #00 270 
V20, 1 drive & 32K RAM) .. . voces uss, ..-.$5895° GUMOFE: 280 290 
FORTHWRITE: fast, powerful word processor w/easy кеу. ARRAYS) 
strokes, Help screens, manual & demo files. Full proportionat 
witabs, outdenting. Include other blocks, documents, key- A 140 1.20 240 
board inputs, &4 DATAHANDLER lields—ideal for form letters Е: 140 2 () 0 7BO 
(requires MMSFORTH V2.0, 2 drives & 48K НАМ). $175.00" : i 
MMSFORTH GAMES DISKETTE: reallime graphics & board n p CREE. eq OF FROGRAM 
games w/source code. Includes BREAKFORTH, CRASH. lua т - j 
FORTH, CRYPTOOUOTE. FREEWAY (TAS-80), OTHELLO & 418 €0162) EYTES OF LOCAL DATA 
oe E 28 SOURCE LINES —— 
Glas Gl EOE соо гаад 28 SOURCE STATEMENTS 


Xxx COMPILATION COMPLETE xxx 
FORTH BOOKS AVAILABLE 


MMSFORTHUSERSMANUAL - w/o Appendices .,... $17.50° 
STARTING FORTH - best! ‚4 senes ss $15.#5* 
THREADED INTERPHETIVE "ARGUAGES ۴ . advanced, 
analysis of FORTH internals ..,., ROT Ах op beats $18.95 
PROGRAM DESIGN & CONSTRUCTION - intro, to structured 0000 ІО SUE “SUMARRAY"s NUMX» ARRAYZC >» SUMZ 
programming, good for Forth _.................... 1.06 0000 3570 REM 
FORTH-79 STANDARD MANUAL - official reference to See ee AS dO HESS o MEE E CORN RON E 
79-STANDARD word set, еїс.. ................... 513.95" 0000 Ye) КЕМ KX Examrle of а SUETROGRAM жж 
FOATH SPECIAL ISSUE, BYTE M Aug. 1980) - A col- 7172 т 
асга ilem for forth Users and ا‎ E » А $4.00" 00 0 0 328 КЕМ 
* - ORDERING INFORMATION: Software prices include 0000 «uU КЕМ Purreases Sum me the elements of 
Gheperson EBED Doscha your hardware, АПА E20 SiH 0000 340 REM an INTEGER array. 
plus $3.00 pet MMSFORTH and $1.00 per additional book; 0 0 0 0 С 0 КЕМ 
Mass. orders add 5% lax. Foreign orders add 20%. UPS COD. >} 
VISA and M/C accepted; no unpaid purchase orders or refunds. 000 0 36 0 REM Тер H NI МУ Number of elements im 
Send SASE peed oder aces тогптайоп 0000 Зе ы КЕМ the an гач Е 
сы MMSFORTH producis ko Vat Ton 25 REM ARRAYZAC ) The array whose 
Кш at 3830 КЕМ elemerrts are to be summer 
MILLER MICROCOMPUTER SERVICES 0000 390 REM 
61 Lake Shore Road, Natick, MA 01760 | 0000 400 КЕМ Out Күлдү ОМА The sum of tne elements 
(617) 653-6136 0000 410 REM iri AFKRAYZG ) 
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WESTICO Тһе Software Express service 


ISOFT WAR 


IFOR 


The day is fast approaching when 
computers will be as commonplace 
as the office water cooler. The 
Westico software specialists offer a 
variety of programs to meet the 
needsof the professional looking for 
efficient solutions to a variety of 
tasks. In addition to quality soft- 
ware, you can count on the Westico 
experts for help and advice. 

Here's just a sample of the more 
than 450 quality programs currently 
in stock: 

MicroGANTT — Sophisticated 
proiect planning system which 

uses Critical Path Method analysis. 
Interactively defines tasks which 
comprise a project and displays a 
Gantt chart of the resulting plan. 
Budget costs and work hours are 
also calculated and displayed 
automatically. An entire project 
can be included in a more global 
project as a single task. All data 

is easy fo modify and can be dls- 
played or printed. Available for 

IBM Personal Computer and CP/M 
compatible computers. $395/$25. 
РТА — Professional time accounting 
for billing based on time. Maintains 
Client master files, work in progress 
files, employee history files and 
detailed job files. Produces detailed 
accounting reportsfor manage- 
ment. $595/$40. 
MILESTONE“ — Critical Path Method 
project management. Displays and 
prints project plan in a summary 
cost/time table, by task or as Gantt 
charts. Project assumptions are 
easily revised to make “What if?". 
analyses. $295/$30. 

STATPAK — Statistics software 
library in Microsoft BASIC. Performs 
probability calculations, one 
independent variable statistics, 
discrete distribution functions, 
continuous distribution functions, 
regression analysis, means testing, 
survey data/contingency tables, 
non-parametric statistics and 
analysis of variance. Includes 
plotting and file management 
modules. $500/$40. 


IG 
— For law offices with up to 25 
attorneys and a total of 35 time- 
keepers (including paralegals, 
secretaries, etc. ). All time and 
expenses are distributed to client 
accounts or other designated over- 
head accounts. Produces monthly 
client review sheets and ready-to- 
mail itemized bills. $895/$40. 

— Makes it possible to 
manipulate numeric data quickly 
and easily. Soreadsheet simulator 
lets you examine and alter numbers 
and text within a grid that can 
cover up fo 63 columns and 254 
rows of data. Produces hardcopy 
reports. $295/—. 

— Financial planning 
tool. Does big financial planning 
jobs at micro prices for cash flow 
projections, financial forecasting, 
venture anaiysis, project planning 
and risk analysis. Models limited 
only by disk space. Report content 
and format totally under user 
control. $495/$50. 


o m ee 


IPROFESSIONAL 


hat really delivers: 


SILIKEEFP LE — For professional offices 


— architects, accountants, engi- 
neers, consultants, ad agencies. All 
the features of Legal Billing and 
Timekeeping including analysis of 
each professional's billings, aging of 
receivables, analysis of the work 
effort of each timekeeper. $895/540. 

j ıer — Interactive 
REA and planning program. 
Features include matrices Up to 
1000 elements and IF, THEN, ELSE, 
GREATER and LESSER conditionals. 
Commands for MINIMUM, MAXIMUM, 
AVERAGE and SUM. $195/$25 
TARGET Interchange — Enables 
TARGET Planner to read and write 
from and to other data bases. 
9139/$15. 

.&GET Tusk — Integrates the 
procedures of Performance Evalua- 
tion and Review Technique (PERT) 
and Critical Path Method (CPM). 
Manipulates a project schedule to 
reach a desired completion date, 
or predetermined expense budget. 
$329/$25. 


The Westico 24-Hour Computer Hotline (203) 853-0816 
(300 baud) for detailed information and quick 


access ordering.“ ^ 


4 RDE} 
e Write Westico, Inc., 25 Van Zant Street, 
Norwalk. CT 06855. 
e Call (203) 853-6880. 
ө Telex 643-788. 
e Dial-Up our 24-hour computer (300 baud) 
(203) 853-0816. 


service number 


circle eade ne progr 


(nan 
Circle 411 on inquiry card. 


e Westico has more than 150 programs 
for professionals and businesses that use 
a wide variety of microcomputers includ- 
ing: TRS-80 Model Il, Apple, Vector 
Graphic, Cromemco, North Star, Micro- 
polis, Ohio Scientific, Altos, Dynabyte, 

IBM, Intertec, Xerox, Zenith, Northern 
Telecom, АМ. Eagie and more.We're work - 
ing hard to be your software company. 


COD, MasterCard and VISA accepted. 


Prices do not include shipping and are subject 
to change. In CT add 7%% sales tax. All sales 
final. 


Manual price may be credited toward 
purchase of software. 


Dealer inquiries invited. WES-49 
Copyright & 1982 Westico, Inc. 


WESTICO 


The Softwe Servi 


25 Van Zant Street € Norwalk, Connecticut 06855 
(203) 853-6880 € Telex 643-788 


Circie 99 on inquiry card. 


"CP/M is a trademark о! Digital Research 


CPIM 


FRUSTRATION? 


ES 
RI 


You need 


POWER 


. . . The firet super program that puts YOU in contro! 
ot CP/M.* 


& 


POWER aulomatically numbers disk files, Just pick 
file number to Copy, Erase, Reclaim, Rename, Type, | 
etc.... Your computer feeds the file names automati- 
cally. You do No typing! No typing errors. ..everl 


YOU DON'T NEED SYSTEM DISK IN ANY DRIVE! 
No more BDOS ERRORS! 


YOU Test and Fix bad disks! Reclaim accidentally 
erased files or programsi Single step thru memory 
up or down! Search, View, Change memory or disk in 
a snap! See Status and File Size instantlyl Verify 
Checksums for programs! Load or Save programs at 
any address. 


YOUR MAJOR POWER COMMANDS: 


| DIR COPY REN ERA 
TYPE TYPEH TYPEA TYPEX 
RUN EXIT SIZE CHECK 
STAT USER XUSER TEST 
SETDIR SE SYS SETRO SETWR 
RECLAIM DISK GROUP LOG 
D8 SPEED SAVE LOAD 
READ WRITE READGR WRITEGR 

| OUMP DUMPX DUMPH DUMPA 
MOVE FILL CM SEARCH 
ЧР ЕХ GO USRI 
USR2 USR3 USR4 ? 


50 prompted user-friendly functions for housekeep- 
ing апа а 60 page easy-read users' guide make 
POWER your most often used software. You'll use it 
everyday! 

POWER will be the last utility you'll ever need or your 
money back. 

POWER works with CP/M & MPM systems (any disk 
format). 5 


7 
* * * RECOMMENDED ': 
PROFESSIONAL SOFTWARE |* 
PROGRAMMERS ASSOC. INC. ': 


ino. 
ONLY $149 COD, ZG. 
FULLY GUARANTEED \ 
Е I. = Е If you order POWER now! 
| Year Subscription to 
POWER HOT-LETTER 
ORDER NOW! | 


TOLLFREE (800) 227-3800 Ext 28. 
on," CA: (BOO) 792-0990 Ext 28. 
№ COMPUTING! 
25198 Greenwich, 
San Francisco, CA 94123. 
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Listing 1 continued: 


0000 
0000 
0000 
000 
001 
002 
00213 


SYMBOLIC 
SCALARS 


“42? () 
4:30 
“444 () 
4050 
440 
470 
“483 () 


КЕМ 

SUME = 0 

FOR Yal 
SUMA ш 

NEXT I 

GJEND 


TO NUMA 


SUMA + ARRAYA CI) 


MEMORY MAF 


Re, gren 
ЧЕ М чара эфа poby £652 UPTO 0000 THES 9949 6005 вете C90 1 DEST 009 EHRs DEF NOEs jinê 3400 ODER Gore Rott viry RUSTT GSS иез HOOF 004€ CONE vett fébb usos бое ulip їъ®ъюттец IESE enn Eee Phan 
БЫ 


0062 L RIAL. жое NUM LNT EGI 
x0060 SUM INTEGERS 

ARRAYS 

ж (70 5: ARRAY €) INTEGERS 

CROSS REFERENCE LISTING 

SCALARS 

T 4450 460 470 

NUM 31 0 450 

SUM 310 440 460 460 
ARRAYS 

ARRAY «HU, 460 

FINAL SUMMARY 


э (00100) 
444 C0018) 


BYTES ШУ PROGRAM 
LOCAL DATA 


121 SOURCE LINES 
24 SOURCE STATEMENTS 


Xxx COMPILATION COMPLETE жжж 


program illustrating the use of sub- 
programs. It contains a subprogram 
called SUMARRAY, which adds up 
all the elements in an integer array 
and returns the sum. 

Subprograms must physically 
follow the main program, as in this 
example. The compiler generates a 
separate memory map and cross- 
reference listing for each subprogram. 
The SUBEND statement (line 480 in 
listing 1) marks the end of a sub- 
program. 

Subprograms are executed by the 
CALL statement. The program in 
listing 1 contains two calls to 
SUMARRAY, one inline 260 and one 
in 280. The first call looks like this: 


260 CALL "SUMARRAY'"'; 100, 
A( ), SUMOFA 


This calls SUMARRAY to add up the 
100 elements of array А and put the 
result in SUMOFA. Line 280 calls 
SUMARRAY to add up the 100 ele- 
ments of array B and put the result in 
SUMOFB. 

The first line of the subprogram 
(line 310) contains the keyword SUB, 
the name of the subprogram "SUM- 
ARRAY," and the parameters to 


SUMARRAY. Parameters are place- 
holders for variables that will be used 
when the subprogram is run. The 
type (REAL, INTEGER, or STRING; 
more on these later) of each 
placeholder variable must match the 
type of the corresponding variable in 
the CALL statement. The percent 
signs (96) in line 310 are necessary in 
this case to inform the compiler that 
the parameters are integers. Even 
though the main program contains an 
INTEGER A-Z statement (same 
meaning as DEFINT А-2 in disk 
BASIC), you will get an error if you 
leave off the percent signs. 

Note that subprograms are called 
by name, not by line number as in a 
GOSUB statement. This is a nice 
feature since it is much easier to 
remember the name of a routine than 
the line number it starts on, especially 
when line numbers are changing due 
to program renumbering. You can 
call one subprogram from another 
subprogram, as well as from the main 
program. You cannot recursively call 
a subprogram from itself, however. 

Any variables used in a sub- 
program that are not listed in the 
header statement (the one starting 
with the keyword SUB) are "local" to 
that subprogram. Therefore, within a 


subprogram, you cannot accidentally 
change the value of a variable in the 
main program. On the other hand, 
you cannot access variables in the 
main program unless they are ex- 
plicitly listed as parameters in the 
SUB statement. 

From limited testing, it appears 
that you can access files that have 
been opened in the main program 
while in a subprogram. This point 
does not appear to be mentioned in 
the manual, 

Subprograms make BASIC pro- 
gramming easier and less error-prone. 
They provide a way to break a pro- 
gram into manageable pieces that can 
be coded individually. You can build 
a library of subprograms on disk and 
append them to a program in mem- 
ory as needed. Since the APPEND 
command automatically renumbers 
as it appends, you don't have to 
worry about line number conflicts. 
Program chaining: Under RSBASIC, 


using the CHAIN command, one pro- . 


gram can load another from disk and 
run it. What makes this different 
from disk BASIC's RUN command is 
the fact that you can share variables 
between the two programs. The 
COM (common) statement lists those 
variables you want to share. For ex- 
ample: 


COM X, Y, Z(5,5) 


sets aside space for X, Y, and the 5 by 
5 array Z. If you chain to a pro- 
gram that includes an identical COM 
statement, the variables X, Y, and all 
the elements of Z will retain their 
values when the second program 
starts running. 

This implementation of chaining 
uses position rather than name to 
connect variables from one program 
to the next. For example, if a program 
containing the COM statement above 
chained to another program with 
the COM statement: 


COM Y, X, Z(5,5) 


the values of X and Y would be 
swapped in the new program because 
their relative positions in the COM 
statements of the two programs are 
reversed. 


The most important use of chaining 
is to break a very large program into 
individual pieces when the whole pro- 
gram won't fit into memory at once. 


Data Types 

The only data type in RSBASIC 
that is identical to its disk BASIC 
counterpart is the 16-bit integer. To 
represent floating-point numbers, 
RSBASIC uses the type called REAL, 
which stores 14 digits of precision. 
This takes the place of single- and 
double-precision numbers in disk 
BASIC. REAL numbers are stored 
with BCD encoding (binary-coded 
decimal, two decimal digits per byte) 


By restricting your 
programming 
somewhat, RSBASIC 
disk files can be 
written to be 
compatible with Radio 
Shack's version of the 
COBOL language. 


and all arithmetic performed on them 
is decimal. 

Explaining this in detail is beyond 
the scope of this review, but in prac- 
tice it means that you cannot get 
numeric errors due to conversion 
back and forth between decimal and 
binary internal representations. Most 
professional accounting software uses 
decimal arithmetic. 

Manipulating 14-digit decimal 
numbers is time-consuming, 
however. An RSBASIC program 
using REAL numbers may run slower 
than a comparable disk BASIC pro- 
gram using single-precision numbers. 
REAL is most like disk BASIC's dou- 
ble precision. RSBASIC does not 
have a single-precision data type. 

Strings are also implemented dif- 
ferently in RSBASIC. Disk BASIC 
allocates a varying amount of 
memory for strings, using only what 
is needed to store the current length 
of the string. RSBASIC allocates a 
fixed amount of memory, based on 
the length declared in a DIM state- 
ment. For example, the statement 


DIM NAME$20 


dimensions the string variable NAME 
to be 20 characters long. Assignment 
of a string longer than 20 characters 
to NAME results in truncation. You 
can dimension a lot of variables at 
once with a statement like 


STRING+10 A-L 


This causes all string variables begin- 
ning with the letters A-L to be 
allocated 10 bytes of memory. If you 
do not use a DIM or STRING state- 
ment, the system will automatically 
allocate 255 bytes per string. You will 
quickly run out of memory if your 
program has many strings. 

This method of handling strings 
trades flexibility for speed; disk 
BASIC's "garbage collection" is not 
needed. Garbage collection is what 
disk BASIC is doing when a program 
that performs a lot of string opera- 
tions suddenly seems to stop; the 
system is moving strings around to 
reclaim space taken up by strings that 
are no longer in use. 

RSBASIC's method allocates a 
fixed area in memory for each string. 
This may take more memory than 
disk BASIC's method since you must 
set aside the maximum size you will 
ever need for each string. 

You can use arrays of all three data 
types, INTEGER, REAL, and 
STRING, in RSBASIC programs. 
Unlike disk BASIC, which allows an 
unlimited (except by memory) 
number of array dimensions, 
RSBASIC limits you to two. This 
may be a problem for some applica- 
tions, but I have seen very few for 
which it would be. 


RSBASIC Disk Data Files 
RSBASIC’s disk data-file structures 
are completely different from disk 
BASIC's. In general, they are more 
powerful and, surprisingly, easier to 
use. The three types of file structures 
are sequential files, direct-access files, 
and indexed files (also called ISAM, 
for indexed sequential-access 
method). The three different file 1/O 
(input/output) methods are stream 
I/O, formatted I/O, and binary I/O, 
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The two types of records are fixed- 
length records and variable-length 
records, 

Records can be from 1 to 256 bytes 
long. You can use any I/O method 
with any file type. Direct-access and 
indexed files require fixed-length 
records, but sequential files can use 
both fixed-length and variable-length 
records. Formatted I/O is intrinsical- 
ly fixed length, so you can't use 
variable-length records with it. In all, 
this gives you an overwhelming 11 
different ways to set up data files. 

RSBASIC's sequential files are con- 
ceptually similar to disk BASIC's; a 
file is written record by record and 
read the same way. You cannot read 
a record in the middle of a sequential 
file without first reading all the 
preceding records. 

One important difference from disk 
BASIC's sequential files is that there 
is no straightforward way to create or 
process a normal ASCII text file, e.g., 
one produced by an editor such as 
Scripsit. This is bothersome because 
Scripsit provides a very handy way to 


f APPLE Il PLUS ..... 
Dist. by Bell & Howell 


7 PREMIUM SYSTEM 
280 SOFTCARD, 16K RAM, 
VIDEOTERM, CPM USERS GUIDE 


a*"*ueuannób з е б ейп 


жааз» нгзажа а а 


WORDSTA 
CALCSTAR ...G..... 3148 


SYSTEMS „ 


Includes: WordStar, CalcStar- 
SpellStar, MBasic-80, Bazic 


NEC 77005 ......... SLOW 


EPSON MX-80 ..... 
WITH GRAFTRAX 


TO ORDER CALL: 


1-703-750-2631 


238 October 1982 © BYTE Publications Inc 


APPLE® 


$999 
MICROSOFT 


“818 | has it. Xedex 
visicogP | Bab y Blue for 


Л. ATARI | 


NORTHSTAR ....... ‘LOW 800 (15К) 
TELEVIDEO ......... SLOW 410 Recorder .. 
MICRODECISION .. 


KAYCOMP II ........ 1795 1500 PROGRAMS <тдхк 
PRINTERS STORE HOURS: 
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7023 LITTLE RIVER TURNPIKE; ANNANDALE, VA 22003 


generate data files for disk BASIC 
programs. Text-processing applica- 
tions are also encumbered by this 
limitation. 

Direct access is similar to disk 
BASIC's random-access file mode 
but much easier to use. You do not 
have to calculate "physical record 
numbers" and "subrecord numbers." 
Record blocking is handled automati- 
cally. Regardless of record length, 
you can retrieve the Nth record by 
specifying its record number; the 
system decides which sector(s) of the 
file contain the record. 

Indexed files, RSBASIC's most 
powerful type, have no counterpart 
in disk BASIC. A "key" must be 
specified when storing a record in an 
indexed file. The key may or may not 
be equal to some component ("field") 
of the record itself. The power of keys 
becomes evident when you have to 
retrieve a record; all you specify to 
the system is the key value associated 
with that record. 

Note that this is a single-key 
indexed-file method; you can asso- 
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ciate only one key value with each 
record. Key values can't have dupli- 
cates, It is the programmer's responsi- 
bility to decide how a unique key 
should be generated for each record. 

RSBASIC supports a DELETE 
statement for both direct-access and 
indexed files. You can delete a record 
by specifying its key (indexed) or 
record number (direct-access). Once a 
record has been deleted, it cannot be 
read again. Deleted records continue 
to take up space in a file. If the file 
gets too large, you must write your 
own program to read it and build a 
new file without the deleted records. 

Here is a rundown on the I/O 
techniques: 


eStream I/O stores values in ASCII 
format. Commas are automatically 
generated to separate data items from 
each other in the file. PRINT 4 is used 
to write data; INPUT f to read data. 
Stream I/O is the easiest method to 
use. 

eSimilar to PRINT USING in disk 
BASIC, formatted I/O uses a format 
statement that describes the layout of 
a fixed-length record. Used with a 
direct-access file, this accomplishes 
the same goal as disk BASIC's FIELD 
statement, but with much less work. 

eBinary I/O is usually the most 
space-saving storage method. Data is 


saved very similarly to the way it is 


stored in memory. I like the fact that 
the awkward conversion functions 
(CVI, МКІФ, etc.) of disk BASIC are 
not used by RSBASIC. Instead, you 
simply WRITE and READ the data 
and RSBASIC makes the conversions 
automatically. 


Having so many data-file storage 
methods to choose from is a little 


bewildering at first. Fortunately, for 


most applications, you can stick to a 
small subset of the methods: sequen- 
tial files using stream I/O, direct- 


access and indexed files using format- 


ted or binary I/O. 
By restricting your programming 
somewhat, RSBASIC disk files can be 


written to be compatible with Radio 


Shack's version of the COBOL lan- 


guage. This means that a BASIC pro- 


gram can read data files written by a 
COBOL program and vice versa. 


monio | 
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Disk BASIC Statement 
or Function 


Up-arrow for exponentiation 
+ for string concatenation 


&H hex number converts string of hexadecimal digits 


to an integer 


CDBL(exp) converts expression to double precision 


CINT(exp) converts expression to integer 


CONT restarts program after STOP or BREAK 
DEFDBL defines variables as double precision 


‘DEFINT defines variables as integers 
DEFSTR defines variables as strings 
DEFUSRn = address 


defines USRn (n ranges from О to 9) as a 
"user" machine-language routine callable 


with USRn statement 


ERROR(code) simulates error occurrence 


INPUT “prompt string”; variable list prints ‘prompt string" 
on screen and reads values into variable list 


INSTR (start,str1,str2) searches one string for another, 
optionally starting at position "start 


MiD$(string,x,y) gets a substring of string starting at 


position x and with length y 
NEXT varl, var2, ... 
Closes multiple FOR loops 


ON ERROR GOTO 0 
Disables ON ERROR GOTO block 


PRINT @n for cursor positioning where n is a screen 
position; upper left corner is 0, lower right 


corner is 1023 


RANDOM reseeds random-number generator 
АМО (number) returns a random number from 1 to number 
unless number — 0; then returns a random 


number from O to 1 


RUN "program" loads BASIC program and runs it 


SYSTEM loads a machine-language tape 


USRn(arg) calls a machine-language program and passes 


argument 


RSBASIC Statement 
or Function . 


as 


& 
HVL (hex number) 
CVD(exp) 


REAL 

INTEGER 

STRING 

EXT ''PROG" = address 
establishes ''PROG" as a 
user machine-language 
routine callable with CALL 
statement 

ERROR code 

INPUT PROMPT = 
"prompt string"; variable 
list. Requires keyword 
PROMPT. 

POS(str1,str2) 

can't specify start posi- 
tion 

SEG$(string,x,y) 


NEXT with only one 
variable—use multiple 
NEXTs for multiple loops 
RESET ERROR 


PRINT CRT(x,y) 

X = гом, у = column 
Seems easier to use than 
PRINT@ 

RANDOMIZE 
RND(number) returns 
same number every time 
unless number is 0, which 
behaves like RND(O) in 
disk BASIC 

CHAIN program can save 
variables with COM state- 
ment 

SYSTEM returns you 

to TRSDOS 

CALL "PROG"; var, 
var2, ... calls machine- 
language program, 
passes multiple 
arguments 


Table 3: RSBASIC statements and functions different from those in disk BASIC that 
perform similar tasks. 


Complete instructions are given as to 
which features should be avoided in 
each language in order to maintain 
compatibility. 


RSBASIC Statements 

I have discussed RSBASIC with 
other owners and found that several 
are not using it because of the many 
differences from disk BASIC and 
their reluctance to learn a new BASIC 
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dialect. If you are not willing to take 
on this chore, you will not get much 
out of this package. Radio Shack is 
open about this and does not recom- 
mend converting existing disk BASIC 
programs to run under RSBASIC. 
To give you a feeling for how dif- 
ferent the two languages are, I have 
compiled three reference tables com- 
paring language statements and func- 


tions in disk BASIC and RSBASIC. 


These tables do not include BASIC 
commands such as RUN and SAVE or 
disk data-file statements; they are 
discussed earlier in this review. In ad- 
dition to informing potential buyers 
about the RSBASIC language, the 
tables should be very useful to new 
owners of the package who are trying 
to learn the differences between 
RSBASIC and disk BASIC. 

Table 3 lists statements and func- 
tions providing essentially the same 
capability in both RSBASIC and disk 
BASIC, but named differently or used 
slightly differently. 

Table 4 shows statements and func- 
tions included in disk BASIC that 
have no counterpart in RSBASIC. 
Particularly worth noting are PEEK, 
POKE, INP, OUT, and VARPTR 
because there is no easy way to repro- 
duce these in RSBASIC; you must use 
machine-language subroutines. 

Table 5 lists statements and func- 
tions that are new in RSBASIC and 
provide capabilities not available in 
disk BASIC. 


Performance 

One of the main reasons for using a 
BASIC compiler instead of an inter- 
preter is run-time performance or 
program execution speed. In general, 
compiled code runs faster than inter- 
preted code because the source code is 
analyzed once to produce machine 
language that is run directly by your 
computer. 

You can understand my surprise, 
then, when I noticed that the 
RSBASIC manual doesn't mention 
faster execution as a benefit of com- 
pilation. After using the system and 
making some timings, I began to see 
why Radio Shack doesn't claim a 
speed advantage for compiled pro- 
grams. In some cases, compiled pro- 
grams actually run slower than the 
equivalent code under the disk 
BASIC interpreter! If you don't 
believe that, try this short example 
under RSBASIC and then under disk 
BASIC: 


10 FOR I% = 1TO 10000: 
NEXT 1% 


In my test, this runs more than twice 


Foreword by 
Douglas Hofstadter 


Illusion...calligraphy...visual 
magic—Scott Kim's new 
book, inversions, delights che 
eye and enchants the mind. 
Filled with intriguing designs, 
words that read the same 
right-side up and upside down, 
words-within-words, and 
unexpected symmetries, these 
compositions create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry, letter- 
ing, and problem solving that 
are basic to these images. The 
author also draws parallels to 
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“Scott Kim has perfected a personal art form—one 

with grace, elegance, subtlety, and surprises."’ 
Douglas Hofstadter, author 


Gédel, Escher, Bach: an Eternal Golden Braid 


"Sure to dazzle and delight anyone to whom 
writing is dear." 
The New York Times Book Review 


"Scott Kim's Inversions...is one of the most 
astonishing and delightful books ever printed."’ 
Martin Gardner Scientific American 


a catalog of calligraphic cartwheels 
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related exercises in percep- 
tion in such diverse areas as 
art, music, word play, and 
mathematics. Scott Kim’s 
original inversion designs first : 
appeared in Omni magazine, 
inspiring an overwhelming 
reader response. An 
irresistible challenge, invertible 
writing appeals to everyone 
who loves beauty in 
.mathematics and design. 

Scott Kim is a doctoral stu- 
dent in Computer Science at 
Stanford University. 
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Disk BASIC Statement or Function 
not in RSBASIC 


? abbreviation for PRINT 
| single-precision type identifier, e.g., A! is single precision 


&O octal number converts string of octal digits to 
binary number 
CLS clears screen and homes cursor 


CMD"'D'' enters the machine-language debugger 


CMD "R", CMD "T" turns interrupts on and off, 
respectively, for cassette tape I/O 
CSNG(exp) returns single-precision number with 
value = exp 
DEFSNG defines variables as single-precision type 


ERL returns line number in which most recent 
error occurred 
FIX(number) truncates number 


FRE(string) tells amount of string space available 
INP(port) reads 280 port 
OUT port, value writes to Z80 port 


LEFTS(string,size) returns first "size" characters of string 
RIGHT S(string,size) returns last '‘size’’ characters of string 


LET var = expression 
assigns value of expression to variable, LET is op- 
tional 
MID$(stri,start,size) = str2 
replaces "size" characters in str1, starting 
at "start," by characters from str2 
PEEK(location) returns contents of memory location 


POKE location, value 
sets memory location to value 
POINT(x,y) tells whether a particular graphics block is set 


RESET(x y) resets a single graphics block at location x,y 
SET(x,y) sets a single graphics block at location x,y 


RESUME 7 restarts program execution at line number n 
after trapping an error with ON ERROR GOTO 
Statement 
RND(number) returns random number from 1 to number 
unless number = 0, then a number between 
0 and 1 


VARPTR(variable) returns address of program variable 
or its descriptor variable 


Comments and Ways to 
Perform in RSBASIC 


No equivalent 

No single-precision type 
in RSBASIC 

No equivalent 


Use PRINT CHR$(28); 
CHR$(31); 

Use RSBASIC's debug- 
ging features or call 
machine-language routine 
No support for 

cassette tape 

No single-precision type 
in RSBASIC 

No single-precision type 
in RSBASIC 

No equivalent 


Use INT(number) if 
number > =0, else use 
INT(number) + 1 

Not needed in RSBASIC, 
fixed string allocation 
Use machine-language 
routine 

Use machine-language 
routine 

Use SEG3S(string,1, size) 
Use SEG$(string, 
LEN(string) — size 4- 1) 
LET not allowed in 
RSBASIC 


Build new string using 
SEG$ 


Use machine-language 
routine 

Use machine-language 
routine 

Use САТІФ function plus 
BASIC code to pick point 
out of graphics character 
Use character graphics 
instead 

Use character graphics 
instead 

No equivalent in 
RSBASIC; use RESUME 
or RESUME NEXT 
RSBASIC same as disk 
BASIC if number = 0; 
else use INT(RND * 
number + 1) 

CALL to a machine- 
language routine passes 
program variables by their 
addresses 


Table 4: Disk BASIC statements and functions that have no counterpart in 


RSBASIC. Disk data-file statements are not included here. 


as fast under disk BASIC as under 
RSBASICI 
I put together several benchmark 


programs and ran them under disk 
BASIC, RSBASIC, and Microsoft's 


BASIC compiler. I wanted to test the 
performance of string handling, array 
manipulation, and floating-point 
arithmetic. 

Let me preface the benchmark 


C is better than ever. 


Release 2.1 of our highly acclaimed C Compilers for ten different 
operating system families on four architectures: 


CP/M, CDOS 
1515-1Г 


51-1, PDP-11: 
RT-11 
RSX-11M, RSTS/E, IAS 
Idris/R 11, UNIX 


MC68000: | VAX-If: 
VERSAdos VMS 
Idris/S68k UNIX/32V 


"Available in source form only. 


Idris is a trademark of Whitesmiths, Ltd. 8 UNIX is a trademark of Bell Laboratories 8 CP/M is a trademark of 
Digital Research а RSX-11M, RSTS/E, RT-11, LSI-11, PDP-11, IAS, VAX, and VMS are trademarks of Digital 
Equipment Corporation 8 VERSAdos is a trademark of Motorola Inc. 

We've added optimizations, sped up runtime routines, and (ahem) fixed all 
known bugs. The portable C library is more extensive than ever, with new math 
functions, pattern matching routines, and support for Ada-style exception 
handling. And it's easier than ever to interface to new environments. 


Native compilers are only $750, including shipping in the continental U.S. 
Cross compilers, for most combinations of host system and target machine, are $1350. 
A Pascal Compiler may be included for an additional $200. Old customers may 
upgrade for just half of the new price. And maintenance is now only 2596 of the 
license fee per year. 


Now's the time to write or call. 


Distributors: Australia, Fawnray Pty Ltd. P.O.B 224 Hurtsville NSW 2220 570-6100 
Japan, Advance Data Controls Corp. Chiyoda-ku, Tokyo 03263-038) 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 


Whitesmiths, Ltd. 


Parkway Towers, “В, 485 US Route 1 So., Iselin, New Jersey 08830 (201) 750-9000 Telex: 645592 


RSBASIC Statement or 


Function not in Disk BASIC 


х!ү 
CALL '"PROG' var list 


COM var list 


CRTG(x,y string) 


CRTI$(x,y,size) 
CRTR(x,y) 


CRTX 

CRTY 

DIG(string) 
EXP10(expression) 
HEX$(number) 


INPUT LENGTH = number ... 


INPUT USING string 


LOG10(expression) 
X MOD Y 
ON BREAK GOTO n 


RESET BREAK 
RESET GOSUB 
RESTORE n 

SUB “PROG”; var list 


SWAP var1, var2 
XOR 


Explanation 


Integer division, X divided by Y 

Calis a BASIC subprogram (see text) or an external 
machine-language program. Variables in var list are 
passed to the called program. 

Allocates a common area containing the variables in 
var list. These variables are preserved when you 
chain to another BASIC program with the same 
COM list. 

Prints string containing graphics at location x,y on 
screen. Seems to be identical to PRINT CRT(x,y) 
string; perhaps different on Model 111, unable to test. 
Returns ‘size’ characters from screen starting at 
row x, column y 

Moves cursor on screen by x rows and y columns 
relative to current position 

Returns row position of cursor on screen 

Returns column position of cursor on screen 
Returns number of digits in string 

Base 10 exponential of expression 

Returns string of hexadecimal digits with value 
"number'' 

Specifies maximum number of characters that can 
be typed in response to an INPUT statement 

Allows input of formatted data from keyboard. String 
specifies number and size of fields, characters to 
Skip over. 

Base 10 logarithm of expression 

Remainder of integer division of X by Y 

Whenever BREAK key is pressed, start executing 
line number n 

Disables ON BREAK GOTO routine 

Clears all pending GOSUB returns 

Resets DATA pointer to line п 

Establishes a BASIC external subprogram (see text). 
The subprogram may be called and variables in var 
list passed to it. 

Exchanges contents of vari and var2 

Logical Exclusive OR 


Table 5: RSBASIC statements that have no counterpart in disk BASIC. Disk data- 
file statements are not included here. 


Compilation Time (min/sec) 


Program RSBASIC 
HILEVEL 0:52 (0:20) 
(listing 2) 
STRING 0:47 (0:18) 
(listing 3) 
STRING2 0:48 (0:16) 
(listing 4) 
FLOAT 0:52 (0:25) 
(listing 5) 


Run Time (min/sec) 
Disk 


Microsoft RSBASIC BASIC Microsoft 
2:40 2:20 T:27 0:04 
1:59 14:56 5:14 3:13 
2:00 1:22 131 0:43 
3:09 4:37 0:36* 4:34 


*See text for discussion of why this is relatively low compared to RSBASIC and 


Microsoft. 


Table 6: Compilation and run times for benchmark programs under RSBASIC, disk 
| BASIC, and Microsoft's BASIC compiler. Times are listed as minutes:seconds. Two 
times are listed for RSBASIC. The first is for compilation using the COMPILE com- 
mand; then, in parentheses, for compilation using the RUN command. 
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results with the caveat that the only 
meaningful benchmark for you is 
your applications program. No ar- 
bitrary program can prove that one 
system is faster than another in all 
cases. I am presenting these results as 
a representative sample, but they can- 
not and should not be taken as con- 
clusive evidence of anything but the 
performance of these specific pro- 
grams. 

The results of my tests are shown in 
table 6. Both compilation times and 
execution (run) times are given for the 
RSBASIC and Microsoft BASIC com- 
pilers. Only execution times are given 
for disk BASIC as no compilation is 
required. In computing the compila- 
tion times, I used a utility program 
that allows a file of commands to be 
executed from disk. This allows tim- 
ings that are independent of typing 
speed. 

The time interval I chose to repre- 
sent compilation time starts with the 
invocation of the compiler and ends 
when the program actually starts run- 
ning. This includes loading the run- 
time support routines for both 
RSBASIC and Microsoft BASIC. This 
time is not usually counted as "com- 
pilation time," but 1 included it 
because it represents time spent under 
both compiler-based systems that is 
not spent under disk BASIC. 

Since RSBASIC has several ways to 
compile programs, 1 performed two 
measurements of compilation time. 
The first is most similar to Microsoft's 
operation. To compile the first bench- 
mark under RSBASIC, I used the 
following command file: 


RSBASIC 

COMPILE HILEVEL/BAS, 
HILEVEL/CMP 

SYSTEM 

RUNBASIC HILEVEL/CMP 


HILEVEL/BAS is the source file con- 
taining the benchmark program, 
already entered and saved on disk. 
The fastest way to compile under 
RSBASIC is to type RUN with the 
source file already in memory; the 
timings for this are given in paren- 
theses after the timings for the COM- 
PILE command. It is not quite fair to 
compare this shorter time directly to 


Listing 2: Implementation of Eratosthenes's Sieve Prime Number Generator in 
RSBASIC. This benchmark program emphasizes array manipulation and integer 
arithmetic. Disk BASIC and Microsoft BASIC versions are identical except for substitu- 
tion of DEFINT for INTEGER in line 70. 


0000 10) КЕМ SES SR E A RSA 
0000 20 REM Eratostienes Sieve Prime Number Pros an 
0000 10 КЕМ From fertember 19041 BYTE F. LBB»? 6 
0000 di КЕМ Мі елес, lanstuase Gemoehmark. bs 
0000 40 REM Jim Gilmresth. 
0000 T ЕМ аеннан оное а оиноо Ындыны a A лдан N ва неваі ыа 
0000 60 KEM 
0000 70 INTEGIR A-Z 
0000 GO SIZE = 8190 
0 005 90 DIM FLAGS CEL ei > 
000lz 100 FFRILNT "Orle 1 iteration" 
0013 110 FRINT ТЕМЕ 
0024 20 COUNT = 0 
0029 130 FOR I = 0 TO SIZE 
00:34 140 FLAGSCI) = 1 
003C 150 NEXT I 
0043 160 FOR I = 0 TO SIZE 
0 O 4E: 170 IF FLAGS(X) = 0 THEN 250 
0 QE: 1380 FRIME = I + To + 3 
0064 190 K = I + FRKIME 
006lz 200 I" K > SIZE THEN 240 
0075 210 FLAGS CK) = 0 
007D 220 K K + PRIME 
0084 230 СОТО 200 
0087 240 COUNT = COUNT + 1 
009€. 250 NEXT I 
009% 260 PRINT COUNT," I"RIMES" 
0042 270 FRINT TIME 
0 OE: 240 END 
ЕМА. SUMMARY 
265 0109) EYTES OF FROGRAM 
16650 (410A) BYTES OF LOCAL DATA 


27 SOURCE LINES 
49 SOURCE STATEMENTS 


XXX COMPILATION СОМЕ. ТЕ Xxx 


The first line invokes the BASIC com- 
piler, called BASCOM, which reads 
the source file named HILEVEL/BAS 
and produces a relocatable object file 
named HILEVEL/REL. The second 
step invokes the linking loader L80. 
The next two commands tell L80 to 
load HILEVEL/REL, then produce a 
file named HILEVEL/CHN (CHN 
stands for "CHAIN" file) and exit to 
TRSDOS. The last command loads 
the Microsoft BASIC run-time 
module named BRUN and executes 
HILEVEL/CHN. 

The ratio of compilation times 
under RSBASIC апа Microsoft 
BASIC was fairly uniform from one 
benchmark to another. The Microsoft 
compiler takes roughly two to three 
times longer than RSBASIC's slower 


Microsoft's because (1) typing RUN 
does not save the compiled object file 
on disk—only the COMPILE com- 
mand does that, and (2) not as much 
memory is available under the 
RSBASIC mode as under RUN- 
BASIC—if a program is large 
enough, you must use the more com- 
pact RUNBASIC system as I did for 
the first compilation-time measure- 
ments. 

For the Microsoft system, I used 
the following command file: 


BASCOM HILEVEL/REL = 
HILEVEL/BAS 

L80 

HILEVEL/REL 

HILEVEL/CHN-N-E 

BRUN HILEVEL/CHN 
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Using 

This naw book |5 an "Action" 
Book. You do mora than read It. 
Learn tha Intricacy of ATARI- 
BASIC thorugh tha short programs 
which ere provided, Tha 
suggestions challenge yeu to 
change end write program 
routines. Yes, it's exciting - 

Many of tha programs are 
appropriate for beginners es wall 
as experienced computer users. 
{Screen Drawings, Special Sounds, 
Keys,  Peddles + Joysticks. 
Speclellzed Screen Routines, 
Graphics end Sound. Peeks and 
Pokas and special stuff }. 
Order-No. 154 59.95 


ATARI Learning by Using — 
Book 4 cassette or disk 

This package includes tha book 
No. 164 plus a cassette or disk 
(plaase specify} containing a 
variety of the programs which 
ara Ilstet in tha book. 

Order No.: 7220 539.95 
Games for the ATARI-Computer 
How to program your own gamas 
on tha ATARI. Complete listings 
In BASIC and Machina Language 
of exciting games. Tricks and 


hints. 
Order-No. 162 & 7.06 


GAME PACKAGE for the ATARI 
Book + cassatta or disk 

Includes the book No. 182 plus 
cassette or disk (please specify) 
containing a variety of tha pro- 
grams listed in tha book. 

Order No. 7221 639.95 
АТМОМА 1 

Machina Language Monitor for 
tha ATARI 400/800. 

This powerful monitor provides 
you with the firmware support 
that you need to get the most 
out of your powerful system. 
ATMONA-1 comes on a bootable 
cassette. No cartridges required. 
Disassemble, Memory Dump HEX 
+ ASCII, (Changa Memory 
Locatlons, Block transfer, tili 
memory block, save end load 
machine language programs, start 
mach, Lang. Progr. (Printer 
optional), 

Comes with — Introductionary 
article on how to program tha 
ATARI computer |n machine 
language. (Available also in ROM) 
Ordar-No. 7022 518.95 


ATMONA-2 Suparstepper 

A very powerful Tracer to explora 
tha ATARI ROM/RAM area. Stop 
at previously selected address. 
Opcode or operand (cassette. 
Ordar-No. 7048 £49.95 


EDITOR/ASSEMBLER for 
ATARI 860, 32K or 48K RAM 
Extramely fast and powerful 
Editor/Assembler. (BK  Source- 
code In about 5 seconds) Includas 
ATMONA-1. 
Order-No. 7098 649.95 


MACRO-Assambler 

for ATARI 800, 48K RAM 
Please specify your systam: RAM, 
disc or cassette. 
Ordar.No. 7099 $89.00 
Add 639.00 for cartrioga version 
Gunfight — For ATA! 400/800 
16K RAM, needs two joysticks, 
animation end sound, (BK machine 
language)}.. 
Order-No. 7207 619.95 


Birth control with the ATARI 
(Knaus Oglno) Cass. or disk 


| Order No. 7222 $29.95 


Astrology and Biorhythm for 
AT ARI (cats. or disk) 
Order No. 7223 $28.95 


EPROM Cartridgs KIT for ATARI 
Cartridge (bare board) with in- 
structlons (holds two 16K ortwo 
32K EPROMs (2716,2532,2732) 
Order No. 7224 518.95 
Order No. 7043 complate $29.95 


Invoice Writing for small 
business with ATARI 400/800 
16K RAM. 

Order-No. 7022, cass. 529.85 
Order-No. 7200, disc. $38.99 


Mailing-List No. 7213 £24.96 
Inventory Contr.No.7216 624.95 


NEW | ATEXT-1 

This new  wordprocessor in 
machine language (BK) for all 
ATARI 400/800 computers offers 
tha best prica performance ever. 
23 editor control commands, 
17 formatting commands, dyna- 
mic formatting. Vertical and 
horizontal scrolling (up to 255 
char. рег tine) Include command 
on diski 

Order No. 7210 cassette $29.95 
Order No. 7211 disk $39.95 
Order No. 7212 cartridge 579.00 


Learn FORTH for ths ATARI 
400/800, cassetta or disk 
Order No. 7053 519.95 


ELCOMP FORTH - Enhanced 
FIG-FORTH on disk опу. 
Order No. 7055 838.85 


How to connect your EPSON. 
Printer to tha ATARI 400/800. 
Construction articta with printed 
circuit board and software, 
(Screenprint and variable charac- 
tarsper line). 


Order-No. 7210 $19.95 


OSI OSI OSI 051 OSI 


a Firet Book of Ohio mur 
Introduction to OSt computers. 
Diagrams, hardware and softwara 
informatlon not previously” 
available In one compact source. 
192 pages. 
Ordar-No. 157 57.95 


The Second Book of OHIO 
Order-No. 158 57.95 


The Third Book of OHIO 
Order No. 158 £7.95 


The Fourth Baok of OHIO 
Order-No. 150 59.95 
VIP Package — Abova book plus 
a cassette with tha programs. 
Order-No. 180A 519.95 
The Fifth Book of OHIO 
Order-No. 161 67.96 
Invoice Writing Program for OSI- 
mM C4P. Disk and Cassette, 


BK R 
Onder No. 8234 629.80 


ЫРАҢ | List for CIPMF or 
2 


C4PMF 24K RAM 

250 addresses Incl. phone number 
and parameters on ona 5 1/4 disk) 
Ordar-No. 8240 629.80 


BK Microsoft BASIC Ref. Man. 
Order-No. 151 59.95 


Expansion Handbook for 6502 
and 6802 
Ordar-No. 152 59.95 


Microcomputer Appl. Notes 
Order-No. 153 59.9 
Complex Sound Ganeration 
New revised applications manual 
for the Taxas Instruments SN 
76477 Complex Sound Genera. 


tor, 
Order-No. 154 £8.95 


Small Business Programs 
Complete listings for the business 
user, Inventory, Invoice Writing, 
Mailing List and much тоге, 
Introduction to Business Аррі!- 
cations, 

Order-No. 156 £14.90 


Microcomputer Hardware Hend- 
book (845 pagas! 

Dascriptions, pinouts and specifi- 
cations of the most popular 
microprocessor and support chips. 
A MUST for tha hardwara buff. 
Order-No. 28 514.05 

Cere and Feeding of the 
Commodore PET 

Elght chapters exptoring PET 
hardware. Includas repair end 
interfacing information. Pro- 
gramming tricks and schematics. 
Order-No. 150 £9.95 

Prototypa-Expansion Board for 
VIC-20 (§44-Bus). 

Ordar-No. 4844 618.95 


Wordprocessor f.VIC-20,8K RAM 
Order No. 4870 $19.95 
Mailing List for VIC-20,1T6kRAM 
Order No. 4883 $14.96 
Tricks for VICs — The ViC*tory 
Programs, hints and expansion 
information for VC-20 
Order No. 141 £9.95 
TIC TAC VIC 

Order No. 4880 £9.95 
GAMEPACK | (3 Gamas) 

Order No. 4881 £14.95 
Dual Joystick Instruction 

Order No. 4885 £9.95 
INPUT/OUTPUT Programming 
with your VIC 
Order No. 4886 £9.95 


18K RAM/ROM, board for 544- 
bus. Any combination of RAM 
and ROM on one board, 

{572128 or 2716} 

Order-NO. 613 $39.95 
Low cost expanison boards for 
your APPLE Il. Bara board comas 
with extensive description and 
software. 

6622 VIA-I/O Exp. 
Ovder-No. 605 £239.00 
2718 EPROM-Bumer 

Order-No. 607 £49,00 
BK EPROM/RAM Card 
Ordar-No. 609 £29.00 


Softwere for SINCLAIR ZX-81 
and TIMEX 1000 

chine Languege Monitor 
Order No, 2399 
Mailing Litt 
Order No. 2398 5 19.95 
Programming in BASIC and 
machine  languaga with the 
ZX-B1í(B2) or TIMEX 1000. 
Order No. 140 (book) £9.96 


ELCOMP Publishing, inec., 53 Redrock Lane 
Pomona, CA 91766, Phone: (714) 623 8314 
Payment: Check, Money Order, VISA, Meastarcharge, Eurochack. 
POSTPAID on PREPAID in USA. £5.00 handling fee for C.O.D. 
АЛ! orders outside USA: Add 16% shipping. СА add 6.6% sales tax. 
ATARI is a registered trademark of ATARI Inc. APPLE is a registered 
trademark of APPLE Inc. PET+VIC-20 is a trademark of Commodore. 
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Listing 3a: String-manipulation benchmark #1 in RSBASIC. 


0) 0 () () 1 0 RIM کا کک ا ا‎ — TR = 
0000 20 REM String Магі ғал әт Banchmark ly RSEASIC 
0 0) () () 23 () RIEM E AAE m IS cued AVR RSS MILAN AEEA cube E E onis cu S TS E ЫН e DS GR wed 
0000 40 REM 

0000 BO INTEGER AZ 

0000 60 DIM 6O614520»B1520»01520»11)520»»xX1:L» VHT 

0000 70 FISINT TXMES 

003.4 80 FOR Te) TO 5000 

001.F 90) ХФ C324 TNT CRIN KS 1) ) 

0043 100 Ypes PS C 234248 ENT CERNIDX32-* 12 2 

0067 110 AO TIRING C20»X12) 

0077 , 120 HES TRINH (20 » Y$) 

0087 130 CqS:sEGOSCYb»59»10» & SEGS ES eS 10) 

0 066 1.40 TF ARE THEN Digs ELISE Du 

00E9 1530 NEXT X 


000 160 PRINT TIMES 

PINAL. SUMMARY 
285 COULD) BYTES OF PROGRAM 
360 £0168) BYTES OF LOCAL DATA 


46 SOURCE 1. NES 
16 SOURCE STATEMENTS 
жжж COMPILATION COMPLETE жжж 


Listing 3b: String-manipulation benchmark #1 in disk BASIC (identical for Microsoft 


BASIC). 


1 {) RIEM Sous НЕ foie dura ا‎ cava bana ai ا‎ с садика one 
Strina Maniewlation Benchmark dily Disk BASIC 


20 REM 
30 КЕМ 
40 DIZFXNT A-Z: 
S0 PINT TIMES 
60 FOR Tet TO 2000 


CLEAR 10000 


вана этип ва а para ROGA PIG а анаа naaa р онеъ ч отав анна 


eet Sr rr eerie "599 DE? 8 289049999 P4 O9 типе = E "ER "ORO тиене» 


70 AHS TRING C220 y CHEE Зем C 3322.) 2 ) 
40 Ediz TRING (20 y CHARS СЗАН МО (32) ) 2 
on Cli MEEDIOb COS » Syd 025 AMID Cd »5»102) 


100 IF АБЕ 
110 NEXT I 
120 PRINT TOME 


compilation mode, which is most 
comparable to Microsofts in the 
work it performs. RSBASIC's quick 
mode is consistently more than twice 
as fast as its slower mode. The 
Microsoft system spends most of its 
time running L80. The actual time 
spent in BASCOM was very short 
(10-15 seconds) for the benchmarks 
shown here. 

There was considerably more 
variation in the run-time com- 
parisons, as seen in table 6. They 
were measured using the system clock 
and the PRINT TIMES statement that 
all three BASICs support. 

The first benchmark program I ran 
was the Eratosthenes Sieve Prime 
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THEN DEA ELSE 


БЫ ЫИ: 


Number Generator program from “A 
High-Level Language Benchmark” by 
Jim Gilbreath in the September 1981 
BYTE, page 180. My adaptation of 
this benchmark for RSBASIC appears 
as listing 2. 

Although RSBASIC is more than 
three times faster than disk BASIC, 
Microsoft BASIC is more than 110 
times faster! Yes, it really does say 
0:04 in table 6: 4 seconds for the run- 
ning time under Microsoft's compiler 
system. All three programs use in- 
teger arithmetic exclusively for this 
benchmark. 

The second benchmark does a lot 
of string manipulation (see listings 3a 
and 3b). While trying it out, I 


discovered that RSBASIC does not 
allow string expressions to be used 
within string functions. Line 70 of 
listing 3b is a perfectly legal disk 
BASIC statement that generates a 
20-byte string of random characters: 


AS$ —STRINGS(20, CHR$(32 + 
RND(32))) 


It had to be split into two pieces for 
RSBASIC: 


X$= CHR$(32--INT(RND*32 + 1)): 
A$=STRINGS§(20,X$) 


A couple of other syntactic dif- 
ferences are in the RSBASIC and disk 
BASIC versions of this benchmark 
program, as you can observe by com- 
paring listings 3a and 3b: RSBASIC 
uses SEG$, & , and INTEGER where 
disk BASIC uses MID$, + , and 
DEFINT, respectively. RSBASIC 
does not have or need a CLEAR state- 
ment, which sets aside space for 
strings in disk BASIC. 

None of these syntactic changes ex- 
plain the rather surprising difference 
in execution times, especially between 
RSBASIC and disk BASIC. RSBASIC 
is nearly three times slower than the 
disk BASIC interpreter for this bench- 
mark! Microsoft BASIC is the fastest, 
a little more than one and a half times 
faster than disk BASIC. My guess is 
that the slowness of RSBASIC in this 
case may be caused by the way I had 
to simulate disk BASIC’s RND(N) 
function using the expression 
INT(RND«N+1). This involves 
floating-point math, which RSBASIC 
can perform only with 14-digit preci- 
sion. Disk BASIC and Microsoft 
BASIC probably use 6-digit single 
precision to do RND(N). 

Since RSBASIC was rather slow in 
this benchmark, I put together a sec- 
ond string-manipulation program 
that doesn't include the RND func- 
tion. It performs three string assign- 
ments (amounting to a swap of two 
string variables’ contents) and a string 
comparison, followed by one more 
assignment based on the result of that 
comparison. The RSBASIC version 
of the program appears in listing 4a; 
the disk BASIC and Microsoft ver- 
sion in listing 4b. 


Now, Up to FOUR IBM Personal Computers Can Share the Same PC-MATE Winchester Disk System. 


Give each Personal Computer a complete logical device The WINCHESTER/5™ is $2995 and WINCHESTER/10™ 
for total READ/WRITE freedom, or they can all share a іѕ only 93995. Each additional PC to share the disk needs 
| device for READ Only applications. only a PC-‘SHARE™ adapter at just 9495, 


All PC-MATE WINCHESTER/5™ and WINCHESTER/10” Ап Expansion Chassis, Five or Ten Megabyte Winchester 
disk systems now feature the new ultra fast GT DMA disk Disk, Superior performance and Disk Sharing are just a 
controller. This new controller not only provides superior few reasons why the PC-MATE™ Winchester Disk System 
performance, it can serve as the base unit for the Shared should be your next step. 

Disk Facility. 


ALL ON ™ EXPANSION FOR THE IBM PERSONAL COMPUTER. 


Memory, Serial, Parallel, Clock/Calendar with Battery and more!!! 


PC-Mate™ by TECMAR, the SH =, 
first and only complete line А 2° ЖЕ шт : 

of expansion options for the CI d == 

IBM Personal Computer, 2 2 CL 


now brings you the ultimate 
expansion product, the 
ALLINONE” Board. 


en 


Ready to use, ALLINONE™ 
comes complete with the 
DB25 connectors on Serial 
and Parallel Ports, Software 
to set system Time and 
Date, and the popular 
RAMSPOOLER™ utility to 
allow printing as a back- 
ground task. 


ALLINONE™ gives you memory, 64, 128. 
192 or 256K bytes, a Serial Port, and a Put all of these features 
Parallel Port, Clock/Calendar with battery together with these prices, 
backup and circuitry for an optional and you really have it 
Programmable Array Logic chip. ALLINONE™ 


$565.- 64K Bytes $735. - 128K Bytes $875.-192K Bytes $975. - 256K Bytes 


Tecmar is currently shipping over thirty different i 
expansion products including Memory, Winchester For IBM Personal Computer Expansion, 


Disks, Communications Interfaces, Laboratory/Scientific/- The Next St ep TEC 
Industrial products and more! ease MAR. 


Call or write for product specifications and the name of your nearest participating Computerland and other fine PC-Mate Retailer internationally. 


Circle 381 on inquiry card. 


Listing 4а: RSBASIC version of string-manipulation benchmark #2. 


0000 10 REM nas apaan an ev eves seas атт» t ал ба өөө өө G مو د مد‎ өр sens а аа аө ва ө за ез аъ шат т п مھ‎ а чш سے‎ medi + ی کے‎ тз а а фа эл مه وجو‎ аа مد‎ ө за тезә mE ашу эзе ида» مھ‎ GA а ша کے د‎ GANA ал өеп ma anpe a aa neas pa ame n vet n am m 
0000 20 KEM Strings Manieulsation Benchmark $2» KSEAGIC 
0000 30 REM فخ تھچ و کے کے چچ م ومو م قو ت‎ A AEEA барады AEA A E A EN AAE ھچک مج وت دخ‎ EE EAEE EEA P A aed ini wand E ка баарда аай oa M 
0000 40 REM 
0000 50 INTEGER A-Z 
0000 60 DIM 4$205»E9$20»C$20»D9$20 
0000 70 PRINT ТЇГМЕ% 
0014 80 Adz"AECDIEIGHICJKLMNOFORST " 
0019 90 ЕФ" 01234567890 123454789 " 
001E 100 FOR I-1 TO 5000 
0029 110 (СФ=:61% 
002E 120 Ashe: Est 
0033 1.30 E4524 
00:383 140 IF AE THEN О%=А%Ф ELSE DHE 
0 0 4E: 130 NEXT I 
0052 160 FFINT TIME: 
FINAL. SUMMARY 
200 0068) EYTES OF FROGKAM 
346 (01560 BYTES OF LOCAL DATA 
16 SOURCE LINES 
16 SOURCE STATEMENTS 


Xxx COMPILATION COMFI.ETE «xx 


Listing 4b: Disk BASIC and Microsoft BASIC version of string-manipulation bench- 


mark #2. 


1.0 
20 
30 
40 
Û 


КЕМ 


DEFINT A“Z CLEAN 10000 
FIXINT TIME$ 


vw A=" AERCDEFGHTUKLMNOF ONS T * 
J8 Eb=" 0112345678901 239456789" 
40 FOR Т=1 TO 2000 

70 CHAS 

Ta (А% 4; 

74 E:diz- 4 

80 IF AEE THEN OE™A ELSE 


110 NEXT I 
120 PRINT TIMES 


RSBASIC performs more respect- 
ably on this benchmark, beating disk 
BASIC by 9 seconds. Microsoft 
BASIC continued to be the perfor- 
mance champion, however, beating 
RSBASIC by 39 seconds. I have run 
several other string-handling bench- 
marks not included with this review, 
and they follow the results of this sec- 
ond test quite closely: disk BASIC is 
the slowest, RSBASIC is slightly 
faster, and Microsoft BASIC is usual- 
ly about twice as fast as disk BASIC. 

The final benchmark, shown in 
listing 5, tests floating-point 
arithmetic on the data type with the 
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Strins Manipulation Benchmark 32» Disk. 


F «E M ——€————————————— 


BASIC 


9065 HOM 915005154590 эма ела очо во OO CO UE эзет 


Db ili 


largest precision in each BASIC. For 
disk BASIC and Microsoft BASIC, 
these are double-precision floating- 
point numbers. RSBASIC uses type 
REAL with 14 decimal digits of preci- 
sion. 

This benchmark uses the transcen- 
dental functions cosine, tangent, and 
exponential. RSBASIC and Microsoft 
BASIC are essentially in a tie on this 
one. Performing real-number arith- 
metic like this is a torture test for 
most 8-bit machines such as the 
ТК5-80 because its Z80 processor 
does not have machine instructions to 
do it—it has to be done in software. 


The run-time figure for disk BASIC 
is misleading—disk BASIC has a 
double-precision floating-point 
number type, but its transcendental 
functions calculate only in single- 
precision mode (arithmetic opera- 
tions are performed in double preci- 
sion). Thus, even though you have 
declared a variable to be double 
precision, as soon as you use a func- 
tion such as TAN on it, you lose half 
the precision and might as well be 
using single-precision variables. 

Since all the transcendental func- 
tions were performed in much faster 
single precision for the run under disk 
BASIC, it cannot be considered faster 
than RSBASIC or Microsoft BASIC 
in the sense of doing the same amount 
of work in less time. The time dif- 
ference is significant, however, if you 
only need single precision. This is 
because RSBASIC does not offer 
anything equivalent to disk BASIC's 
single-precision type—you must use 
the slower type REAL whether you 
need the precision or not, 

Let me summarize run-time perfor- 
mance for you based on the above 
benchmarks and other tests not 
shown here. 

If your application involves mostly 
floating-point math, you will prob- 
ably find that neither of these com- 
pilers will help much and you can do 
as well under disk BASIC. If you use 
single precision a lot, RSBASIC will 
probably be slower than disk BASIC 
because it has only the slower type 
REAL. 

If you do lots of integer arithmetic, 
the Microsoft compiler can provide 
near machine-language speed. 
RSBASIC seems to be faster than disk 
BASIC, especially for larger pro- 
grams, but not as fast as Microsoft 
BASIC. The benchmarks used here 
show disk BASIC in a more favorable 
light than very large programs 
would. Disk BASIC becomes relative- 
ly slower as programs get larger and 
the number of variables increases 
because (1) it searches the entire pro- 
gram to find line numbers that are 
targets of GOTOs and GOSUBs, and 
(2) it performs a sequential search of 
program variables until it finds the 
one you are referencing or updating. 
Since both compilers (RSBASIC and 


YOUR NEC 
COMPUTER 
GROWS WITH 
YOU. 


NE C's Astra" — the expandable 
business computer. 

Be certain that the business com- 
puter you buy to solve your problems 
today wont add to your problems 
tomorrow. 

With the NEC Astra Series, as your 
business grows, you сап expand 
from a single user desktop version 
all the way up to a powerful 16-station 
system. Yet the software which solves 
your business problems, from finan- 
cial modeling to general account- 
ing to word processing, remains 
the same. 


| O | want to see а 
П demo of the NEC Astra. 
О | want more information 
Í on the NEC Astra, 
f NEC Information Systems, Inc. 
5 Militia Drive, Lexington, MA 02173 


Title 

Company 
Address 

City, State, Zip 


Telephone 


Regardless of your company's 
size, we have a reliable, innovative 
business computer system to satisfy 
your present as well as future needs. 
Solutions that don't burst at the 
seams as your company grows. 
Thats the NEC commitment, a com- 
mitment which has helped make 
NEC one of the world's largest 
computer companies. 


Start your growth process. 
See a demo now. 

To talk about where you're going, 
and how NEC can help you get 
there, return the coupon to NEC 
Information Systems Inc., 5 Militia 
Drive, Lexington, MA 02173. 


Astra is a trademark of Nippon Electric Co., Ltd. 


Circle 275 on inquiry card. 
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NEC Information Systems, Inc. 
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The Benchmark in World Class Computers 


Listing 5; RSBASIC version of floating-point benchmark. Disk BASIC and Microsoft 
BASIC versions are identical except for use of. DEFDBL instead of REAL in line 50 
and up-arrows instead оў *« for exponentiation in line 90. 
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0000 10 REM -— 

0000 20 REM Floating Foint Benchmark» 
0000 30 REM -————- 

0000 40 REM 

0000 50 REAL А-7 

0000 60 DIM &COL000 yECL000 »CC100) 


0000 70 
0014 ao 


FIXINT TIMES 
FOR I-1 TO 100 


+ Т 


ССТ) (609 CLOXTANCTO) /IEXPCI/2) 


0025 90 ACT) =IKK3 + TKK2Z 
00550 100 ECIS8SRCACIO) 
006D 110 

0099 120 NEXT I 

0060 130 FRINT TIMES 

OOAF 140 END 


FINAL. SUMMARY 


245 (00%) EYTES OF PROGRAM 
2726 COAAG) BYTIES OF LOCAL DATA 
14 SOURCE LINES 
14 SOURCE STATEMENTS 


жжж COMPILATION COMPLETE «xx 


Microsoft) resolve GOTO and 
GOSUB targets and variable 
references at compile time, run-time 
performance should not get worse as 
the program gets larger—at least not 
due to these factors. 

For string handling, the Microsoft 
compiler is usually the fastest, but 
RSBASIC is typically faster than disk 
BASIC. 

RSBASIC usually compiles pro- 
grams faster than the Microsoft com- 
piler. This must be balanced against 
the fact that you can develop pro- 
grams under the disk BASIC inter- 
preter with no compilation required 
and then compile them once for speed 
when you are through with develop- 
ment. Under RSBASIC, you must 
compile the program every time you 
have changed it and want to run it. 


Documentation 

The RSBASIC package comes in a 
large three-ring binder containing 
more than 400 pages of documenta- 
tion. Some owners of RSBASIC have 
told me they found the manual in- 
timidating. It is definitely not a 
tutorial. If your computer expertise is 
limited to disk BASIC on the TRS-80, 


you will have a significant learning 
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experience ahead of you. I would rate 
the general level of reading difficulty 
as comparable to the Level II BASIC 
Reference Manual, only RSBASIC's 
manual is four times as long! 

The manual contains 
chapters: 


eight 


. Operating Compiler BASIC 

. RSBASIC Commands 

. BASIC Concepts 

. Building Data Files 

. Segmenting Programs 

. BASIC Keywords 

. BEDIT Standalone Editor 
RSBASIC Programmer's Informa- 
tion Section 


N © UG iP QN S‏ ص 


An appendix contains a list of error 
messages with expanded explana- 
tions. It is followed by a summary 
table of all RSBASIC operators, 
special symbols, statements, com- 
mands, and functions. This table is of 
questionable value as it does not tell 
you how to use anything. It only 
gives a brief statement of what things 
do and where to look in the main text 
for further information. A passable 
index concludes the manual. It has no 
comprehensive table of contents; 
each section of the manual (1-3 
chapters) has its own. 


I recommend reading chapters 1, 2, 
and 3 and scanning chapter 6 before 
starting to use the system. The other 
chapters can be put off until needed. 

Chapter 8, the "Programmer's In- 
formation" section, is really a 
technical information chapter. It ex- 
plains how to link assembly-language 
routines to RSBASIC programs, how 
the system uses memory, how 
RSBASIC stores variables internally, 
and the internal format of RSBASIC 
disk files. Software producers should 
be encouraged to include information 
like this in documentation, as it saves 
programmers many hair-pulling 
hours of poring over hexadecimal 
dumps of memory trying to figure it 
out by themselves. 

One disappointing gap in the 
technical information section is the 
lack of any documentation on how to 
link assembly-language routines with 
the powerful disk I/O methods pro- 
vided by RSBASIC. 

Taken as a whole, the manual is 
well done and fairly well organized. 
What's missing is a gentle introduc- 
tion to RSBASIC for the first-time 
compiler user. 


Conclusions 

The RSBASIC compiler is a profes- 
sionally done package offering many 
features formerly unavailable to the 
TRS-80 BASIC programmer. Many, 
if not most, programs developed in 
RSBASIC will execute faster than 
equivalent disk BASIC programs. But 
if speed is the most important factor, 
I recommend the Microsoft BASIC 
compiler. The same advice holds in 
the matter of compatibility with disk 
BASIC; if you want to compile ex- 
isting programs for speed, go with 
Microsoft's product. 

On the other hand, the RSBASIC 
development system is closer to a 
minicomputer BASIC in power. You 
can write BASIC code using named 
subprograms that allow parameter 
passing and local variables, use long 
variable names having six significant 
characters, and make use of a power- 
ful disk-file system supporting ISAM 
keyed files. I suggest that you take a 
close look at Radio Shack's Compiler 
BASIC development system. 8 
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Memory Expandable RAM FOUR 
e Expandable from 64 to 256K Bytes FU NCTION S 


e Parity generate and check INDEPENDENTLY 


* Base address switch-selectable for any 


64K boundary UPGRADEABLE 


e No wait states 


Expandable Parallel Printer Port 


e Supports Centronix, Data Products or IDS interface 
e Switch selection of printer port I/O address 

e Selectable Interrupt level 

* Adjustable flat cable clamp (strain relief) 


Two Expandable 


Asynchronous Communication Ports 
e Single or Dual Channel, RS 232-C e Selectable Interrupt levels 
e DCE/DTE selectable e Programmable character length, 


e 3 wire interface support stop bits and parity 
© Full modern support ы Single line configuration addressable 


* Programmable Baud rates from as COMM 1 orCOMM 2 
50 to 19,200 


PERSONAL SYSTEMS TECHNOLOGY, INC. 


22957 LA CADENA LAGUNA HILLS, CA. 92653 (714) 859-8871 


©Copyright Personal Systems Technology Inc. 1982 IBM is atrademark of International Business Machines Corp. Circle 304 on inquiry card 


I'm Nicholas van Horn the Third, but you 
can call me Old Nick. 

l've just made a pact with the Discount 
Software folks and we've come up with a 
plan that is positively diabolical: 

To get your business, we're going to sell 
you any of the software you need at the 
lowest prices in the industry. 

I'm not just blowin’ smoke—l'l back up 
that claim with the exclusive Old Nick’s 
Price Protection Guarantee: 


“FII match any advertised price on any 
item you want to buy from us. And if— 
Heaven forbid—you find a lower price 
on what you bought within 30 days, just 
show me the ad and I'll refund the 
difference. 


We wont leave you tn limbo, either—if 
youve got any questions about the soft- 
ware after you get it, just call our Hot Line 
and get the answers you need from our 
fiendishly clever support staff. 

All in all, unless you've got money to burn, 
you ll be a lot better off buying all your 
software from me. 

Because while | may be small and horny, 
l'II work my tail off to make sure that you 
get your software for less than ever before. 

Now doesnt that light your fire? 


GOT A QUESTION? 
CALL OUR HOT LINE: 213-837-5141. 


Tell 'em Old Nick made you do it. 


Circle 137 on inquiry card. 


DISK WITH 
MANUAL 


MANUAL 


ONLY 


ARTIFICIAL INTELLIGENCE” 


Medical(PAS-3) 
Dental (PAS-3) 


$849/$40 
$849/$40 


ASYST DESIGN*‘/FRONTIER 
Prof Time Accounting .$549/$40 


General Subroutine. .$269/$40 
Application Utilities ...$439/$40 
DIGITAL RESEARCH" 
CP/M 22 
NorthStar , $149/$25 
TRS-80 Model Il ` 
(P- T) $159/535 
Micropolis ..$175/$25 
^ CP/M-Intel MDS .$135 
PL/1-80 ... wea 459/835 
BT-80 . .$179/$30 
MAC. ,..$ 5 
RMAC | .$179/$25 
Sid . $ 65 
Z-Sid .$ 90/$15 
ex .$ 90/$15 
DeSpool . $ 0 
CB-80 ..$459/$35 
CBasic-2 . $119/$20 
Link-80 . $ 90/810 
FOX & GELLER 
v Quickscreen, .$135/$na 
к“ Quickcode . $265/$na 
„“ dutil as... $ 65/$na 
MICRO-AP’ 
S-Basic .$269/$25 
Selector ІМ , $295/$35 
Selector V $495/$50 
MICRO DATA BASE SYSTEMS" 
HDBS ... «seat $269/$35 
MOBS ....... .., $795/$40 
DRS or ORS or RTL. $269/3$10 
MDBS PKG $1999/$60 
MICROPRO* 
WordStar . .§289/$60 
Customization Notes. .$449/$na 
Mail-Merge .. $ 99/325 
WordStar / Mail- мече $369/$85 
DataStar $249/560 
WordMaster. i $1 19/$40 
ЅирегЅогї 1. ,_,,,.$199/$40 
Spell Star ..$175/$40 
CalcStar ..$259/5na 
MICROSOFT' 
Basic-80 $298 
Basic Compiler. $329 
Fortran-80 .. .$349 
Cobol-80 ..$589 
M-Sort. .$175 
Macro-BO . .. $144 
Edit-80 . $ 84 
MuSimp/MuMath .$224 
MuLisp-80 ..3174 


Multi Plan... 
Manager Series.... 


au -Call 
‚Са! 


ORGANIC SOFTWARE" 

..$111/$25 
.$269/$25 

. 0 


TextWriter Ill, . 
DateBook li. 
Milestone. 


OSBORNE: 


General Ledger. ...... 
.$ §9/$20 


Acct Rec/Acct Pay... 
Payroll w/Cost...... 


AUS... .... 
All 3 + CBASIC-2 


^ Enhanced Osborne 


(Includes CBasic) 
PEACHTREE" 


General Ledger..... 
Acct Receivable...... 


Acct Payable... 
Payroll. . +. 
Inventory. . . 


Surveyor. ........ : - 


Property Mgt.. 

CPA Client Write- "p. 
P8 Version. А 
Маа!Са!с 


Оһег........... 


$ 59/$20 


.$ 59/$20 


..$129/$60 
..$199/$75 


.$269/$60 


..$399/$40 


$399/$40 


..$399/$40 


|...$399/540 


.. .$399/$40 


$399/$40 


магаз В 


ERE 
dd $129 


"edo 125 


„7 "Peach Pak" кон $1195/$na 


. less 10% 


STAR COMPUTER SYSTEMS 


G/L, A/R. A/P, Pay..... $ 359 
All4. 2 ..$1129 
Legal Time Billing. .$ 849 
Property Mngmt. .. $ 849 
STRUCTURED SYSTEMS"? 
Business Packages. 

Call for Price 

SORCIM* 

SuperCalc. ». ». 8269/$na 
Trans 86...., ......$115 
Act. a. ..5157 
SUPERSOFT* 

Ada. . . ao » «+.$270/$na 
Diagnosticl....... ,..% 0 
Diagnostic 1I. ...$ 84/$20 
Disk Doctor, ...$ B9/$20 
Forth (8080 or 260). ..$149/$25 
Fortran, . ...$219/$30 
Fortran w/Ratfor. S rud bea $289/$35 
C Compiler... .,...-$225/$20 
Star Edit..,... , 4. .$189/$30 
Scratch Pad.. .. ... $174/$15 
StatsGraph..., . . $174/$15 
Analiza II. „5 45/$na 
Dataview, ..$174/$15 
Disk Edit. . . .$ 89/815 
Encode/Decode {| . 5 84/$15 
Optimizer . 20 $174/$15 
Super M List ........ 5 68/%15 
Term Il „a -.5179/515 
Zap Z- 8000. .-$450/$15 
Utilities |... 4, 4 ..$ 54/$na 
Utilities Il. ,.$ 54/$na 


ORDERS ONLY—CALL TOLL FREE—VISA—MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 
Outside Continental U.S.— add $10 plus Air Parcel Post • Add $3.50 
postage and handling per each item « California residents add 6% 
sales tax * Allow 2 weeks on checks, C.O.D. $3.00 extra - Prices 
subject to change without notice • All items subject to availability 
* @— Mfr. trademark— Blue Label $3.00 additional per item. 


ACCOUNTING PLUS 
1 Module. .5385/%па 
4 Modules : $1255/5na 
All 8 in $4500/5na 
TCS* 
GLorARorAPorPay 5 79/$25 
All 4 $269/$99 
Inventory $ 79/$25 
Compiled each $ 99/$25 
UNICORN’ 
Mince. ..$149/$25 
Scribble. ,.$149/$25 
Both.. .. . .$249/550 
The Final Word $270/$25 
WHITESMITHS" 
"C" Compiler . .$600/$30 
Pascal (incl "C ] .$850/$45 
"PASCAL" 
Pascal/MT+ Pkg. . ,.$449/$30 
Compiler, ,,.. ss: ..$315 
Sp Prog. $175 
Pascal/Z . .....,.,. $349/530 
Pascal/UCSD 40,. $670/$50 
Pascal/M.. . . .$355/$20 
Tiny Pascal... 2$ 76/815 
"DATA BASE" 
FMS-BO . .  $894/$45 
dBASE ll. ... ,.$595/$50 
Condor Il. 2»... $899/$50 
FMS-81 ., ..$445/$na 
"WORD toes. 
WordSearch .$179/$50 
SpellGuard X ...... ..$229/$25 
VTS/BO. . . .$259/$65 
Peachtext Р .$289/545 
Magic Spell.... $269/$25 
Spell Binder ,.. , $349/$45 
Select...,.. aid aha ess $495/$na 
The Word. ...$ 65/$na 
^ The Word Plus ,.$145/$na 
^ Palantier-I (WP) ..$385/$na 
"COMMUNICATIONS" 
M ASCOM.. . . . a, -.5149/$15 
w ВС6ТАМ.............. $149/$na 
^ BSTMS. . .$149/$na 
w Crosstalk. . .$139/$na 
^ Move-it . ...$ 89/$na 
"OTHER "ivi qid 
Micro Plan. А ,.$419/$na 
Pian 80. .$269/$30 
Target (interchange). .$125/$30 
Target (Planner) ...9189/$30 
Target (Task] $299/$30 
Plannercalc ORE $ 50 
Tiny "C" ...$ 89/$50 
Tiny "C^ Compiler. .$229/$50 
Nevada Cobol. .$179/$25 
MicroStat.. . . ... .$224/$25 
Vedit.... ........... $130/515 
MiniModel ..$449/5$50 
StatPak. . $449/$40 


SUNI 
oUF TWARE 


THE ULTIMATE SOFTWARE PLAN 


Micro B+. : .$229/$20 
Raid. ess. n. 9224/535 
String/80. Me ..$ B4/520 
String/80 (source)... .$279/$na 
ISIS CP/M Utility...... $199/550 
Гупх................$199/$20 
Supervyz sean $ 95/$na 
CP/M Power.........8 75/5na 
Mathe Magic mE $ 95/$na 
CIS COBOL . , ...$765/5na 
ZIB T Pere .5129/%12 
Real Estate Analysis . .$116/$na 


APPLE II® 


BRODERBUND 

G/L (with A/P) $444 
Payroll .$355 
INFO UNLIMITED” 

EasyWriter (Prof)...... $155 
Datadex............. $129 
EasyMailer E ila бүз: $134/$75 
Other.. 22a yea» $085 15% 
MICROSOFT" 

Softcard {2-80 РМ .$298 
Fortran......... à ..$179 
Cobol. .. ... .. 8499 
T8SQi vr RA ..$139 
Premium Package... .$699 
MICROPRO? 

Wordstar. ,,.., ., .$269/560 
MailMerge., ,.$ 99/$25 
Wordstar/MailMerge . .$349/$85 
SuperSort b pasran .$159/$40 
Spellstar.., .., .. ..$129/$40 
CalcStar.. <ar: .$175/$40 
DataStar .. . «vee 5$265/$60 


PERSONAL SOF TWARE/ 
VISICORP* 


Visicalc 3.3 .......... $219 
Desktop/Plan Ill..., ,.$219 
Visiterm..... бер» кн cm 90 
Visidex..... cane s Ao 
Visiplot....... ,.$180 
Visitrend/Visiplot . $259 
Visifile. ... : eve $219 
м Visischedule. кож» $259 
PEACHTREE? 
G/L, А/В, A/P, Pay or 
Inventory (each). .....$224/$40 
Peach Pack. ......... $795 
^ SYSTEMS PLUS 
Accounting Plus 11, 
G/L, AR. АР, or 
Inventory (each)..,.. $385/5na 
(Needs G/L to run) 
"OTHER GOODIES" 
Micro Courier. ... ... $219 
Super-Text Ill. . ..... $127 
Data Factory. .,,......$134 
DB Master . “кажа с $184 
Versaform VS1 . +7.0 
МЕТ ааа , ..$445 


16-BIT SOFTWARE 


WORD PROCESSING 
IBM PC 
Wordstar . ,. .. ...$289 
Mailmerge .... . ..$109 
Easywriter. . $314 
Easyspeller .. ..$159 
Select/Superspell. .. .$535 
Write On. , .$116 
Spellguard 

(also available for 

8" 8086 systems).....$229 

SP Law 

(for Spellqguard) . ..$115 
Textwriter IH. .$189 
Spellbinder. : ..$349 
Final Word... .. $270 
LANGUAGE UTILITIES 
IBM PC 
Crosstalk........... $174 
BSTAM..... sirna 52:9 149 
BSTMS...... .. $149 
8" 16-BIT SYSTEMS 
Pascal MT--/86, SSP .$429 
CBasic86.. . .., $294 
Pascal M/B6. ,,. .. .$445 
Act86.., , .. ,...$157 
Tans86 ,.,,... $115 
ALT B6, pa vee $135 
16-BIT 8" AND DISPLAYWRITER 
CP/M 86... ........ $204 
MP/M 86.. ........ $585 
OTHERS 
IBM PC 
SuperCalc. . $269 
VisiCalc.. ,. .$219 
Easyfiler....... $359 
Mathemagic.. . .....$ B9 
CP/M Power. ...,... .$ 65 
Condor 21... .......$265/5$35 
Condor22..... .. . $535/$35 
Condor23 .. .$895/$35 
Condor 20Q..,,..... $175/$na 
Condor 20R... , .$265/$na 
Statpak.. . $4440 
Optimizer . . 2..5174/$na 
Desktop Plan н. 22 S219 
Desktop Plan III. ...$259 
Visidex...... . . + -5219 
Visitrend,........ .,.$259 
TCS G/L. A/R. A/P. 

Pay, Inventory 

(requires 128K 

RAM) each.,.,.... $129 
Entire Package...... $450 


Many others available for use 
with the "Baby Blue Board?" 


B" 16-BIT SOFTWARE 
...$260 
....$ 65 


SuperCalc....... 
CP/M Power.. 


THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave., Suite309 * Los Angeles, CA 90028 
* (213) 837-5141 • In't TELEX 499-0446 DISCSOFT LSA 
* USA TELEX 194-634 (Attn: 499-0446) 
* TWX 910-321-3597 (Attn: 499-0446) 
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A BASIC and Pascal 


Benchmark, Elegance, 


Apologies, and FORTH 


A microcomputer user assesses the speed and convenience 
of some languages available now. 


I can practically guarantee some 
angry letters as a result of this col- 
итп. Today's question is, Are all 
BASIC programmers brain damaged, 
or only some of them? It’s a topic of 
more importance than you think, so 
I'll sneak up on it. 


A Benchmark, More or Less 

I'm involved in a couple of com- 
puter networks, and one of them has 
an excellent ongoing discussion of the 
future of small computers. The other 
night one of my network correspon- 
dents mentioned a benchmark he'd 
used, and the more I thought about it, 
the better I liked it. 

Designing benchmarks is a black 
art, and one I decline to get into too 
deeply; but it seems reasonable to 
have standard ways to compare pro- 
gram speeds. The danger, of course, 
is in losing your sense of proportion 
so that a few seconds in speed dif- 
ference is promoted into an absolute 
judgment that one program or lan- 
guage is "better" than another. Ob- 
viously, speed is only one of many 
criteria for determining software 
worth, particularly when it comes to 
languages. 
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Jerry Pournelle 
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POB 372 
Hancock, NH 03449 


Anyway, what my colleague on the 
net wanted was a program with a 
minimum of input/output (I/O). It 
should spend most of its time in com- 
putations, not peripherals. The 
benchmark he advocated created two 
10 by 10 matrices and multiplied 
them. I thought about that awhile 
and modified it; what I ended with 


Speed Is only one of 
many criteria for 
determining software 
worth, particularly 
when It comes to 
languages. 


was a bit more general in that the size 
of the matrices isn't fixed, and while I 
was at it I put in a checksum to be 
sure the machine got the right 
answer. Listing 1 (see page 256) gives 
the program in BASIC; listing 2 (see 
page 258) gives it in Pascal. 

After I generated the benchmark 
program, I ran it for a number of dif- 
ferent languages. The results are 


given in table 1; the programs were 
all run on the Compupro 8085/8088 
dual-processor S-100 system with a 
6-MHz 8085 and an 8-MHz 8088. The 
times shown in the table are those re- 
quired to run the program after it is 
loaded. 

The code sizes shown are in kilo- 
bytes as reported by the CP/M STAT 
utility. If two numbers are shown in 
the code-size column, one represents 
a required run-time package (another 
program that must be present for the 
compiled program to run). 

Unless the table states otherwise, 
the default precision of the language 
was used. In Pascal/MT+ this 
yielded 4.65E+05, as compared to 
the "true" value of 465880 as given 
by the various BASICs, and 
4.6588000000000ES as given by 
Pascal-M. CBASIC and CB/80 
(Digital Researchs BASIC compiler) 
are more comparable to BASCOM 
(Microsoft's BASIC compiler) double 
precision than single precision. 

"No ints" means that the matrix 
indexes are not declared as integers 
and thus default to real number 
values. As the results show, this 
greatly increases run time. 

Text continued on page 262 
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Medilgrs, areal 


Verse THE ULTIMIAT 


between the forces of the Colonists 
and the Kryon Empire. Join an inter- 
galactic shootout with up to eight star- 
ship commanders transmitting orders 
from the keyboard cockpits of their 
craft anywhere in the U.S.A. 


Attacking, fading, scanning, eom» 
municating. That's MegaWars. Easy 
to learn but difficult to master. That's 
why CompuServe will give one free 


hour to every MegaWars player enter- 
ing a game before December 31, 1982. 


Circle 83 on Inquiry card: 


Т Шы a: J 


E COMPUTER 


= 


ше 800-848-8990. 

You'll receive the illustrated guide to 
CompuServe, America's most compre- 
hensive Videotex service, plus the 
MegaWars Commanders Briefing. 


CompuServe 


5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 


800-848-8990 


Circle 409 on Inquiry card. 


Listing 1: A Microsoft MBASIC program to multiply matrices. 


MAT1.ASC 
' 10 REM A PROGRAM TO DO MATRICES 
BREAKTHROUGH 20 DEFINT I- N 
SNC 1 | 25 M = 20 : N= 20 
| 30 INPUT "Number of rows ";M 
Intertec Data Systems' new 40 INPUT "Number of columns ";N 
SuperBrain lI has all the 50 SUM = 0 
features of the former 55 INPUT "ENTER ANY CHARACTER ТО START" :JIVES 
SuperBrain, plus: 60 GOSUB 150 'DIMENSION 
* Impressive Graphics capability 65 PRINT "DIMENSIONED" 
fes ap: descenders and 70 GOSUB 200 ' FILL A 
reverse video 
* Faster, enhanced disk operating 75 PRINT "A PILLED" 
system 80 GOSUB 280 ' FILL B 
* Battery operated real-time clock 85 PRINT "B FILLED" 
етет Basic at no extra 90 GOSUB 360 ' FILL C 
95 PRINT "C FILLED" 
SUPERBRAIN Il Jr... . $1,895 
@ sure Disk—64K RAM е 100 GOSUB 440 ' MULTIPLY 
@ SUPERBRAIN п QD. . . $2,275 105 PRINT "MULTIPLIED" 
700K Disk-64K RAM 110 GOSUE 540 ' SUN IT UP 
@ SuPERBRAIN ii SD... $2,655 120 PRINT "SUM = ";SUM 
ЧАБА Md a $2,995 130 PRINT GIRS (7) 
(Includes Interface Cable) 140 GOTO 9999 
List Cost 150 REM DIMENSION 
STARGRAPH. .$3,890 $ Call 160 DIM A(M,N) 
Includes 350K Disk—64K RAM. 170 DIM B(N,M) 
Emulates Tektronix™ 4010 180 DIM C(M,M) 
Graphics Terminal, 
Supports SAS-Graph and all 190 RETURN 
Tektronix Plot 10 Software 200 РЕМ FILL А 
All Micro Pro™ Software 210 FOR I = 1 TOM 
50% Off List 220 FOR J = 1 TON 
"cds i Cost 230 A(I,J) = I + J 
or NN. 27. . 240 MEXT 
MailMerge .... $ 
CalcStar ..... $ 295 $ 153 250 NEXT 
Cali for Similar Discounts on 260 RETURN 
Other Micro Lines & Printers 270 REM ***dekdeieedeeieiek 


280 REM FILL B 
t m > 290 FOR I = 1 TO M 


p 300 FOR J = 1 TO N 
TE 310 B(I,J) = INT((I+J)/J) 
|i | ٠ 


320 NEXT 
| 330 NEXT 
340 RETURN 
350 REM kkkkkkkkkk 
360 REM FILL C 
370 FOR I = 1 TOM 
120 Day Extended Warranty ** 380 FOR J = 1 TON 
deutet ini fan б 390 C(I,J) = 0 
rdering Information: Money Or- 
ders, Cashier- Checks Be Bank 400 NEXT 
Wires ашат. бнт ог com 410 NEXT 
e 
PA сойр "Ereigiet Standard 420 RETURN | 
F.O.B. Origin. Include your tele- 430 REM **'dekdekeiekedekekekek 
попе number Мо СОР реве, Ш | 440 РЕМ theehnnnnnn MULTIPLY 
without notice. Order desk hours 450 FOR I= 1 ТОМ 
аге 9 to 5 CST. 460 FOR J= l TO М 
CALL OR WRITE 470 FORK» 1 TO NH 
(214) 931-9069 480 C(I,J) = С(І,Ј) + A(I,K)*B(K,J) 
WS 490 NEXT 
500 NEXT 
TOTAR Micro 510 NEXT ` 
16990 Dallas Parkway * Suite 151 Dd Eri аш K^ 
Dallas, Texas 75248 540 REM kkkkkkkkkkkkkkk SUMMIT 
M. Dac ы NEN aca "Enenóedieranty tered 550 FOR I = 1 TO fi 
Mire a's) Hle iun eco 560 FOR J = 1 TO N Listing 1 continued on page 258 
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For top quality performance from tions. So for business, word processing, 
i| your computer, use the flexible discs or personal computer applications, 
known for memory excellence. Мом, buy Memorex mini discs are sure to do the 
a specially marked box of 10 Memorex? job. And we back them with a full year 
54" mini flexible discs and well send you warranty to prove it. 


an additional mini disc FREE. So see your local Memorex distribu- 
| Features like our uniquely sealed tor or dealer or call (800) 538-8200 
Н jacket and protective hub ring make our (In California (408) 987-1893) today. Buy _ 
| discs last longer. And a soft inner liner a box of 10 flexible 5 и" mini discs. Then 
|| cleans the ultra-smooth disc surface send the coupon in theboxto Memorex _ 
while in use. It all adds upto better per- for your free mini disc. It's that simple. 
i| formance and reliability. Itsagreatwaytoimprove your žă o  ž o 


Our proprietary high density media memory and get a big bonus in computer 


|| formulation and 100% error-free certi- —— performance. M = AA A BEY 
fication guarantee reliable performance \ اک‎ A` 
| in all single or double density applica-- 


І 
| 
| 
| 


bircle 237 on inquiry card. 


i d 
i 1982 Memorex Corporation 
Offer end 


++ 
I 


Dealer inquiries invited. 


] m 18 
A Burroughs Company 


rot 


ecember 31, 1982. Offer good only in U.S.A 


iot registered trademark of Memorex Corporation. 
S.A. 


А ا‎ 


Circle 133 on Inquiry card. 


HHFANTASTIC PRICES!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 
iL. TC $339.95 
М1-82А........................ $435.95 
"MADBIA е еа o AA $709.95 
*ML-84(porollel}......-.....-... $1,034.95 
"МІ-84(ѕегіаі).................. $1,149.95 
OKIGRAF ROMS for 82A or 83A..... $69.95 
OKIGRAF DISK,(Apple only)....... $59.95 


Interface boards and cables available. 
*Includes Tractor Feed 


OLIVETTI ОҮ211................ $1,049.00 
20CPS, Bidirectional, 10, 12, 15 Pitch & 
proportional spacing, wide carriage. 


120 word/min Daisy Wheel, 10 or 12 pitch, 
serial or parallel interface 


DAISYWRITER 2000............. = $1,015 
Bidirectional 16.5cps, 48k buffer, 
Centronics, 488, RS232, & C. Loop 


IDS 
PRISM iain creatine eve earns $979 
Includes sprint mode, dot plot and cut 
sheet guide 
PRISM 132. cu c ee Rakes Ke e $1,649 
Includes all of | уе and 4-color graphics 
C.ITOH 
Prowriter (Parallel) ............... $479 
Prowriter (Ѕегіа[).................. $619 
Prowriter 2 (Parallel)...........-.-. $709 
Prowriter 2 (Serial).............. $759 
Starwriter Р10О................... $1,449 
Printmaster F-10... .. ТТС ee $1.699 
FRANKLIN ACE 1000............... $1,849 


Includes 64k memory, 5%” disk, I/O ports 
ond 12" monitor. 


"E-Z" COLOR board............. $230.00 
For the Apple 11 or Apple II Plus. 
16-Color, 256 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E-Z COLOR Editor. 

E—Z COLOR board for S100 Systems 
"TE Call for price. 


MicroVox text-to-speech synthesizer 
No software needed, just send ASCII 
text serial and parallel interface 


їпсїшйөй......................._. $280 
TERMINALS & MONITORS 

TELEVIDIO 950.................,›. $995 
TELEVIDIO 925-С................... $799 
TELEVIDIO 910/910 Ріџѕ......,...... $599 
AMDEK 13" COLOR-1...:........... $335 
МЕС 12° ОВЕЕМ...................- $159 


Most major software also avail. at low 
prices. We can usually beat any legitimate 
quote on Hardware. Call for prices. 


DIGITAL DIMENSIONS 
190 Chapel Road 
Manchester, CT 06040 
1-800-243-5222 


Orders T 
Orders & Into Call 
203-649-3611 


MC/VISA welcome, Allow 2-3 weeks for 
checks. COD ok, All prices include UPS 
ground freight in U.S. All orders shipped 
w/in 24 hrs. CT residents add 7⁄2% sales 
tax, CPM is T.M. of Digital Research, Prices 
subject to chonge without notice. 


Listing 1 continued: 


570 SUM = SUM + C(I,J) 
960 NEXT 
590 NEXT 


600 RETURN 
610 REM *%*%* de he de de de de de He e e he He ke keke ke k kk k D 


9999 END 


Listing 2: A Pascal program to multiply matrices. 
B:MATRIX20 . PAS 


PROGRAM matrix (input, output); 


CONST 
maxsize = 45; 
m= 20; 
п = 20; 

VAR 


1,ј,К,1 : integer; 


ARRAY [1 .. m, l ,. nl OF real; 
ARRAY [l .. n, 1 „„ m] OF real; 
ARRAY [1 .. m, 1 .. ml OF real; 


UJ 


Summ : real; 
СОР, BELL : CHAR; 


PROCEDORE FILLA; 


VAR 
1, 7]: integer; 
BEGIN 
FOR 1 := 1 to m DO 
For J := 1 ton DO 
Ali,j] := i+ j; 
END; 


PROCEDORE FILLB; 


VAR 
i,j : integer; 
BEGIN 
FOR i := 1 to n DO 
For J := 1 to m DO 
B[i,j] :» trunc((i*tj)/3); 
END; 


Procedure FILLC; 


VAR 


i, j : integer; Listing 2 continued on page 260 


INFOWORLD 


Read for yourself 
what InfoWorld 
said about this 
incredible word 
processor! 


46 Perfect Writer would be my 
choice for a word processor in 


my home.99 


46 Perfect Writer lives u p to its 
name. This product appears to be 
a very solid piece of software. 
Text handling is convenient and 


versatile and you are given 
an unusually complete set 


of commands.9 9 


All quotes are from InfoWorld's Perfect Writer 
software review, by John Ford, June 14, 1982. 


46 ‘User friendly’ is a trite, but true 
description of Perfect Writer. ӯ Й 


@6 Personally, | found the full- 
screen text to be comfortable and 
in most respects superior. 99 


66 The documentation is 
superb... JY 


áá | believe Perfect Writer will 
serve individual writers very well 


indeed. HF 


44 | can recommend the pro- 
gram as a model of clarity. JF 


AND WE'VE GOT IT 


FOR JUST $249. 


No wonder our phones are ringing 
off the hook! After InfoWorld went wild 
about Perfect Writer, it’s become the 
hottest piece of software we handle. 

Why? Because Perfect Writer is 
simply the best word processor you can 
buy at any price and 800-SOFTWARE 
is selling it for just $249. That's $140 


TO ORDER CALL TOLL-FREE: 


800-227-4587 
in California, call: 800-622-0678 
CA residents add salestax. 


Or write: 

800-SOFTWARE, INC. 

185 Berry Street, Suite 6820 
Son Francisco, CA 94107 

О Purchase orders accepted. 
LÎ Prompt UPS 3 day Blue Lobel service. 
L] Call for shipping charges. 


off the manufacturer's suggested retail 
price of $389! 

What's more, we are the Perfect 
Writer experts — the first dealer to stock 
Perfect Writer in the entire United 
states! 

What does this mean to you? 
Product knowledge and support exper- 


í 800-SOFTWARE 


"me 


MasterCard 


Circle 2 on inquiry card. 


tise you simply won't find any place 
else. Plus the giant inventory, fast deliv- 
ery and commitment to first class service 
you've come to expect from 
800-SOFTWARE. 

But let us prove how good we are. 
Just pick up the phone and call us toll- 
free. We're waiting for your call. 


CHECK THESE OTHER 
GREAT PRICES: 


Wordstar" S249 
dBase 1" $495 
SuperCalc" $199 


Copyright 1982 by CW Communica- 
ilanaline,, Reprinted Irom InioWarld. PW10 
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CP/M’ Users: 


Access IBM 
with ReformaTTer™ 


ReformaT Ter conversion software lets 
you read and write IBM 3740 disk- 
ettes* on your CP/M or MP/M system. 


ReformaTTer is ideal for CP/M users 

who want 

e Access to large system data bases 

e Distributed data processing 

e Offline program development 

e Database conversion 

With ReformaTTer, you have the 

ability to 

* Bidirectionally tranfer complete 
files between CP/M and IBM 

e Automatically handle ASCII/ 
EBCDIC code conversion 

* Display and alter IBM 3740 direc- 
tory and data 


Enjoy the same advantages of main- 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M&M/Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 


Other versions of ReformaTTer con- 
version software include 
CP/M < DEC (RT 11) 
TRSDOS Mod. Il = CP/M 
TRSDOS Mod. Il e DEC (RT 11) 
Order ReformaTTer today for only 
$249. 


*1BM 3740 basic data exchange format. Refor- 
maTTer requires one 8" floppy drive. 


(415) 324-9114 


TWX: 910-370-7457 
467 Hamilton Av., Suite 2, Palo Alto, CA 94301 
CP/M is a reg. trademark of Digital Research 

[Please send Complete information on the follow-8 

ling versions of ReformaT Ter - 

10) Please send ReformaTTer CP/M ** IBM. Му] 

- check for $249 (plus $5 shipping. Cal. 


į Res. add 6/275 sales tax). Charge to my р 
¢ CJ VISA O MasterCard. 
|| 


| 

f 

"Ed exp. date 1 
Signature - 
L| 5 
[ Мате i 
- Сотрапу 
l Street ___ УУ 8. | ___1 
D З й 
D 

3 

н 

1 

i 

1 

f 


zip 


Mail to MicroTech Exports, Inc. 
467 Hamilton Ave., Palo Alto, CA 94301 
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Listing 2 continued: 


BEGIN 
FOR i := 1 to m DO 
FOR j := 1 to m DO 
Cli,j] = 0; 
END; 


PROCEDURE matmult ; 


B:MATRIX20. PAS 
VAR 

i, j, k : integer; 
BEGIN 

FOR i := 1 to m DO 

FOR j := 1 to n DO 
FOR k := 1 to m DO 
Cli,j]) := Cfi,j] + Ali,kl*BIk, jl 

END; 


PROCEDURE summit; 


МАК 
i, 1: integer; 
BEGIN 
FOR 1 := 1 to m DO 
FOR j := 1 to m DO 
Summ := Sunm + Cli, 3] 


END; 


BEGIN {MAIN} 
SUMI := 0; 
Write ('input any darned number to start it. 


Readln (gup) ; 


FILLA; 


WRITELN(' A filled. '); 


FILLB; 

Writeln(' B filled. '); 
FILLC; 

Writeln(' C filled. '); 
MATMULT; 


Writeln('Multiplied.'); 
SUMMIT; 


Writeln('Summ is : ',Summ : 8 ); 
BELL := CHR(7); 
WRITELN (BELL) ; 


END. 


4 А 4 д "1 Я ET 
We are overstocked! 
. Our warehouse runneth over with Tandon 


. Drives. - 
Help » 
4 Нер ace ar the ecks and help yourself 


| savings on these excellent 


TAC ^ ”_ 
ме alwa high on Tandon. (Even 
теп we're no a knees in ‘em.) They 
offer an uns Storage capacity, a very 


advanced dual-head design, increased 
thr ughput and proven reliability. 
o at these prices, you should definitely 

. buy a drive. Buy two. Maybe someone you 
know is having a birthday soon. Buy one for 
Mien oe) 

Call immediately. At these prices, they 
won't last very long. 

Honea Е. 


ý E 
Tandon's TM1 series of 5-inch mini-floppy 
disk drives all feature Tandon's patented 
read/write head design. 
Available in four models: 


TM100-1 A single-sided, 40 track, 5.25-inch 

floppy-disk drive with a storage capacity of 
250K bytes unformatted and a track-to-track 

access time of 5-milliseconds кең. , 195.00 

TM100-2 double-sided, 40 track per side, 

5.25-inch floppy-disk drive with a storage 

capacity of 500K bytes unformatted and a 

track-to-track access time of 5-milliseconds 

nme o ле АННО 275.00 


ge "1 » 


TM100:3 A single-sided, 80 track, 5.25-inch 
 floppy-disk drive with a storage capacity of 
500K bytes unformatted and a track-to-track 
access time of 3-milliseconds..... 250.00 
TM100-4 A double-sided, BO track per side, 
§.25-inch floppy-disk drive with a storage 


aa. ШЕ 


capacity of 1000K bytes unformatted and a 
track-to-track access time of 3-milliseconds 


Tandon’s TM848 “Thinline” series of 8-inch 
floppy-disk drives all feature Tandon's 
patented read/write head design. The unique 
"Thinline" design allows two drives to be in- 
stalled in the same space as a single conven- 
tional drive. 


Available in two models: 


TM848-1 A single-sided, 77 track floppy-disk 
drive with a storage capacity of 600K bytes 
single density and 1.2 megabytes capacity 
double density (IBM format), and a 3-milli- 
second track-to-track access time. . 379.00 


TM848-2 A double-sided, 77 track per side 
floppy-disk drive with a storage capacity of 
1.2 megabytes single density and 2.4 
megabyte capacity double density (IBM for- 
mat), and it has a 3-millisecond track-to-track 
ПЕНИЕ Nc] о.о е.а 490.00 


MODEL Ill DISK DRIVE KITS ж ж ж * ж 


Controller КИ includes all boards assembled 
and tested, internal controller, mounting 
brackets, switching power supply, and in- 
Stallation instructions. Handles 4 drives... 


CEU ARENIS .:. 2300.00 
Kit #1: Controller Kit and 2 ТМ100-3 single- 
sided, 80 track drives.............. 875,00 
Kit #2: Controller Kit and 2 TM100-4 double- 
sided, 80 track drives.............1060.00 
Kit #3: Controller Kit and 2 TM100-1 single- 
sided, 40 track drives..............720.00 
Kit #4: Controller Kit and 2 TM100-2 double- 
sided, 40 track drives.............. 850.00 


Circle 12 on inquiry card. 


We built a reputation on our prices 
and your satisfaction. 


We guarantee everything for 30 days No returns after 30 days. 
Defective software replaced free; all other software returns sub- 
ject to а 15% restocking fee and must be accompanied by 
RMA slip. No returns on game software unless defective 

We accept VISA and MasterCard on ail orders — no extra 
charge. COD orders, up to $300. 

Shipping Charges: $3 for all prepaid orders, actual ship- 
ping charges for non-prepaids; $3 for COD orders under 25 
Ibs. ($6 for over) plus a $4 surcharge: add 15% for foreign. 
FPO and APO orders Californians add 6% sales tax, L.A. 
County add 6/296. 

Prices quoted are for stock on hand and subject to change 
without notice. 


To order or for information call 


(213) 


Modem order line: (213)883-8976 


31245 LA BAYA DRIVE, 
WESTLAKE VILLAGE, CA 91362 


Time 
Matrix Size 
10x10 15x15 20x20 

MBASIC 10.4 33 1:14 
MBASIC 

(no ints) 14.7 45 1:42.4 
CBASIC 13.6 42 1:36 
CBASIC 

(no ints) 24.2 1:17 3:06.6 
CBASIC86 13.8 43 1:39 
CB/80 3.0 8.8 19.5 
CB/80 

(no ints) 10.4 31.2 1:10 
Pascal/MT + 16.8 
Pascal-M 8.6 25.8 58.1 
BASCOM 

(new BRUN library) 22.0 
BASCOM 

(no ints) 38.8 
BASCOM 

(old library) 21.5 
BASCOM 

(double precision) 36.4 


MBASIC, CBASIC, and CB/80 
allow you to input the dimensions of 
the matrices during the running of the 
program. BASCOM and the Pascals 
must be recompiled each time you 
2442 change the dimensions. 

BASCOM was used with two dif- 
ferent libraries of relocatable object- 


Code Size 
(kilobytes) 


i code modules, and timings are given 
1741 for programs compiled with each 
1842 library. 
8 (CB/80's inventor, Gordon Eubanks 
д of Digital Research, says that this 
18 benchmark is probably the worst- 
1641 case test for CB/80, and he is sur- 
prised that CB/80 fared so well, since 
16+2 


the language’s strong points are string 
handling and input/output.) 

There were some surprises. I'd 

16 | always thought BASCOM was con- 

| siderably faster than CB/80. Indeed, 

the first time I ran these tests, | got 

spurious results that showed just that, 


16+ 2 


Table 1: Results of running the matrix multiplication benchmark program in several and my error is instructive. 
BASICs and two Pascals. The BASIC program appears in listing 1, and the Pascal My test programs for MBASIC 


program in listing 2. 


Tams COD MC, Visa. Cather Check 
Sniping charges moded е, Жа»: 


$499 VIER BINT 


52695 


Subsystem for 2-8 0/СР/М 
Based computers 
Completely assembled and tested Suggested ret 


8” FLOPPY DISK DRIVES 


QumeTrak 842 SPECIAL Dual-sided 
Tandon TM 848-1 Single-sided, Thinline 
ТМ 848-2 Duat-sided, Thinline 
Shugart 8OIR Single-sided 
851R Dual-sided 
Mitsublshl M2894-63 Duoal:sided, extremely 
relioble (11.000 MTBF) 
Remex 2000 Single-sided 
4000 Duat-sided 


415.00 a, . 


425.00 qty 1 
545.00 qty å 
395.00 qty 1 
525.00 aly 1 


475.00 aly 1 
475.00 aly 1 
575.00 aly 1 


51⁄4” FLOPPY DISK DRIVES 


For the IBM Personal! 


Tandon TM 100-1 Single-sided, 48TP| 245.00 aly | 
For IBM/Northstar/Cromemco 
Tandon TM 100-2 Dual-sided, 48TPI 325.00 qty 4 
For Zenith/Heath SPECIAL! 
Tandon TM 100-4 Dual-sided, 95TP! 395.00 qty 1 
QumeTrak 542 Dual-sided, 48TPI 310.00 qty 1 
Remex PICO Drives RFD 480 Dual-sided. slimiine, A8TPI 375.00 qty 1 
RFD 960 Dual-sided, slimline, 96TPI 475.00 qty 1 
5'4” WINCHESTER DRIVES 
Tandon TM 602 6.4 Mb 1095.00 qty 1 
Tandon TM 603 9.6 Mb 1195.00 qty * 
RIBBONS DISKETTES 
QUME quickioad muttistrke 2.75 ес 544"; MAXELL MD41-DDM 96iPI 5500 4.93 ea 
DIABLO multistrike 3.75 ea MAXELL MD2-DDM 96TPI DSDD 5.61ea 
NEC mullistrike 3.95 ea Scotch 745.0 A8TPI DSDD 3.86 eo 
RICOH RP 4600 mullistike 5.95 ea DYSAN 204/10 96TPI 5500 4.95 ea 
EPSON MX-BO0/MX-70 9.00 ea DYSAN 204/20 9?6TPIDSDD 5.61еа 
IDS 450/460/500 7.50 ea в": Scotch 741-0 5500 3.05 ea 
WANG mullistrike 3.95 ea MAXELL FD1-128 5500 5.09 ес 
All nbbans in stack for immediate shipment All diskettes In stock lor immediate shipment 
Prices quoted for minimum quantity ef 12. Prices quoted for minimum quantity ot 100. 


FULL LINE OF RIBBONS AND DISKETTES IN STOCK! CALL FOR COMPLETE LISTING. 
QUANTITY DISCOUNTS AVAILABLE — DEALER INQUIRIES INVITED! 


4444 SCOTTS VALLEY DR, SCOTTS VALLEY. CA 95066 (408) 438.5454 
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(Microsoft's interpretive BASIC), 
BASCOM, and CB/80 are as nearly 


А 
10 & 20 MEGABYTE (FORMATTED) 
514" WINCHESTER SUBSYSTEMS 


For 2-80 based micros which utilize the CP/M operating system . 

СС5 APPLE (with CP/M) ZENITH/HEATH NORTHSTAR 
GODBOUT XEROX 820 ANY 2-80 5-100 SYSTEM 
ALSPA TRS-80 MOD | 
OSBORNE 


All unils are delivered completely assembled and tested, with drive, controller, 
case, power supply, cabiing, Z-80 interface and aii requisite software. A tew features: 


THE 2-80 INTERFACE: 

» Supports vectored interrupts 

» Plugs directly into the 2-80 socket on the host CPU (requires no special buss} 

в Alows for DMA operation (if you already have a DMA system) 

в Supports MP/M, OASIS and other operating systems (with adai- 
tional software) 


OUR SOFTWARE 

» Written in 2-80 assembly language 

» Automatically configures virtually ony existing version 
2 x CP/M to the hard disk subsystem 

» Includes SOURCE CODE 

» Requires less than 2k of overhead memory 

» Enables the user to read or write a 64k file in less than 


four seconds gi м. 
«ЧЕ che сто 
FULL SIX-MONTH WARRANTY! А BP" сб 
Detoer inquiries ore more than welcome V RC wee co oa к 
СРМ апа MP/M аге regatered trademarks af Digitol Research; OASIS 15 О А 3 ا‎ н 4? 
propretary product at Phase One Sysiems.ing. 2-80 в û rodermark of Zilog 4 grate ы 
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Businesses today face a basic 
dilemma when it comesto 
selecting a computer. 


So-called “personal” computers 


have limited power and capacity. 


They're just too small to be use- 
ful to most businesses. 


And the larger mini computers 
are more expensive. 


Victor has a solution to that 
dilemma. 


The Victor 9000 Business Com- 
puter is priced under $5,000. 
Like a "personal." 


Yetthe Victor 9000 has a 
capacity that rivals the expen- 
sive minis. 

A close look atthe chart shows 
you just how the Victor 9000 
compares. 


The Victor gives you the kind of 
memory and storage capacity 
business applications demand. 
Much more than the IBM Per- 


sonal Computer, the Apple Ill or 
their competitors. 

For more information, 

call Victor at (800) VIC-9000. : 


MAKE & MODEL 


Processor Type 


8088 


| Word Length 16 bits 
Memory Size (Internal) 128-896KB 
Storage Capacity on 2400KB 
2 Floppies (5%") 
CRT Display 
Standard Format 80 x25 
Alternate Format 132 x50 
Graphics Resolution 800 x 400 
Communications 
Built-in Serial Ports 
atno extra cost 2 
Built-in Parallel Ports 
at.no extra cost 1 
Human Factors 
Keys on Keyboards 94-104 
Detached Keyboard mechanism Yes 
Tilting Display mechanism Yes 
Swivelling Disptay Yes 


Desk Area Required 
(Approx. Square In. 
with2 floppy disks) 310 


Operating System CP/M-86* 
Supplied Standard MS-DOS 


Or Write Victor Business 
Products, РО. Box 1135, 


Glenview, IL 60025 
BUSINESS PRODUCTS 


Subsidiary of Kade. Inc. 
KIDDE 


8088 
16 bits 
16-256KB 


640KB 
(5 ¥4") 


80x25 
None 
640 x 200 


420 


None 


470 


None _ 


NOTE: Chart based on manufacturer's information available as of April 4, 1982. 
"CP/M is a registered trademark of Digital Research, Inc. 


L 


J 


qu 


Serving American business for 65 years. 
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Apple Ill 


6502 
8 bits 


96-256KB 


280KB 
(b'A") 


80x24 
None 
560 x 192 


Victor’s Desktop Business Computer System. 


Radio Shack | 


TRSBO 
Model li 


VISICALC* 


1 
E] 
à 
| s 
3 
a 
7 
L| 
L| 
a 


INTERACTIVE ELECTRONIC 
WORKSHEET 


YES 


PLAIN ENGLISH PROMPTS INDIVIDUAL COLUMN 


WIDTHS 


NO 


PROTECTED CELLS MULTIPLE. LINKED 


WORKSHEETS 


ON-LINE REFERENCE GUIDE 


"NAMING" OF CELLS 
ОН AREAS 


NO NO 


EXTENSIVE FORMATTING 
CAPABILITIES 


NO 


NO 


SOATING CAPABILITY 


VisiCalc was a swell idea 
for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet, calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. 

Make comparisons. Compare Multiplan to any of 

the earlier electronic worksheets. We've given you some 
"prompts" above. 

Compare learning time. Multiplan's tutorial book brings 
you up to speed. Fast. But Multiplan doesnt stop there. 
Muitiplan’s On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 

Compare ease of use. All Multiplan prompts are 

full length words or phrases. And Multiplan provides 
“naming, the ability to assign a plain English name to any 


"Based оп features in releases VC-202BO-AP2 and VC-156YO-IBM 
of YC alk: on the Apple || and IBM-PC respectively. 


cell or area. "Gross Profit = Sales— Cost" rather than 
"AAAA—AZ23—BK154" Which means you can work 
more intuitively. And faster. 

Compare utility. Multiplan lets you link related work- 
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 

any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 

Compare reports. Not just the work you can do, but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha- 
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 

sold and conveniently rank by sales performance. The 


MULTIPLAN 
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INTERACTIVE ELECTRONIC 


YES 


ON-LINE REFERENCE GUIDE 


YES “NAMING” OF CELLS YES 
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INDIVIDUAL COLUMN 
WIDTHS 


PLAIN ENGLISH PROMPTS 
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EXTENSIVE FORMATTING 
CAPABILITIES 


d a B L i 4 Ф 


Tha Cormier, Jira Perey aid 


i Roger ) Риба Forecourt I fee Cpg be Parecett á 
" Г Ё 
۴ L] + 
Ц м“ fv ын мт в эю ма абы [d i E на ым ге» 
E 4 
! рз» | haee H роо ой ы ro с DC I DEI П tegen 1 мз 34 000 Go 42 200 05 ГЕК” co $4 еы СО uo 2 ins HIE] Hien зЁ M4 з LE IE 
E Г] b 
E @egen | Сем | Meco ч 420 05 137300 i 7355 16 B E 
ip iü Seges 2 je» 31 ооо Bt s ke M az 13 $2582117 PB تمت‎ 2 MA ЕТЕТ 7 ы оз а LP TES] وهو‎ 70494 
ii 1 ii 
il mgen 4 toms Рун тй ар ътт 00 аят oo M3 Fo [n ik 
af iB magepa J фен 13 Sede P hes н بب وچ‎ ы оҳ Ы 42640 лы нез; 
а. 1 p u Ё — 
| UR йул, or TE th 
iu th Чеда (ibgay tone $3900 08 $4 $6 is tf 12 tim Teta [aepo iets $599 i e m $7 аш LIB oot O 
re Сем Taupe ¢; On ГЕ 
IE 
в 
ча ы m 
PER "EEG Hî Eu; OF 2 or теше darc EET by (ea 14 iem Pm see we, 
кє йт cuni (E P 
Late T ba cuni be ce qp تد ولو‎ jew) рит 
Rigs РТ fine Ма ques FROPITT =i Ota Pree Weise kha LY аат LANA TAA Sous Ма h 


MULTIPLE, LINKED 
WORKSHEETS 


PROTECTED CELLS 


YES 


SORTING CAPABILITY 


YES 


Multiplan is a great idea 
for now. 


result is a more meaningful and useful presentation of data. 
Compare availability. With Multiplan, you're not 
limited to a single range of computers. Multiplan is avail- 
able for Apple" and for microcomputers that run 
MS"-DOS, XENIX? or CP/M-80® operating systems. 
Ва supports both 4O- and 8O- columns on the 
Apple II. 

Compare the source. Microsoft was the world's first 
microcomputer software company. Today, Microsoft 
software is running in well over a million installations, 
worldwide. Languages. Utilities. Business programs. All, 
maintained at the state-of-the-art. 

Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerful, user-oriented features 
to any electronic vvorksheet on the market. If you've 
been using VisiCalc, Multiplan's ability to directly utilize 
your VisiCalc files lets you easily upgrade to Multiplan. 
And that's just another of the many features designed 


to make Multiplan the electronic worksheet for 
now. And years from now. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICRSSOFT. 


Microsoft is a regs. Ж 
tered trademark, anu 
Multiplan, XENIX, and 
MS are trademarks of 
Microsoft Corporation 


VisiCalc is a registered 
trademark of VisiCorp 


CP/M -В0 is a registered trade- 
mark of Digital Research, Inc. 


Apple is a registered trademark cf 
Apple Computer, Inc. 
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identical as I can make them. Unfor- 
tunately, there's an obscure bug in 
my present version of CB/80: if the 
first statement in the program is a 
REM statement and has a line num- 
ber, then CB/80 cannot compile dec- 
larations (which tell the compiler 
about a variable to be used) that im- 
mediately follow. Obscure or not, 
that bug stopped me from being able 
to declare my various indexes (in the 
matrix expression A(I,J) the I and J 
are index variables or indexes) as 
integers; I had to leave them as reals 
(floating-point numbers). This so 
slowed СВ/80 that I'm almost 
ashamed to report the times, which 
were closer to interpretive MBASIC 
than BASCOM. 

I called Digital Research and got 
Gordon Eubanks, and we walked 
through the program together and 
discovered the bug, which will be 
fixed in future CB/80 releases. Mean- 
while, if you try to compile this with 
CB/80, eliminate the line number 
before the first REM statement, and 


declare I, J, K, L, M, and N as in- 
tegers. I did, and with integer in- 
dexes, CB/80 is as fast as BASCOM. 

(Note: I've found a few other ways 
to foul up CB/80 so that it won't 
compile declarations. I've told Digital 
Research, and I expect they'll be fixed 
by the time you read this; Gordon 
Eubanks is as fond of CB/80 as most 
people are of their children, and I 
doubt he'll allow any flaws to remain 
long.) 

I also compiled the program under 
two different Pascals and CBASIC86. 
In the latter case, I used CP/M-86 in 
my Compupro 8085/8088 dual pro- 
cessor. More on CBASIC86 and the 
Pascals later. Meanwhile, the pro- 
gram run times may be informative. 


Speed versus Convenience 

I've already written at length com- 
paring pseudocompiled CBASIC 
(which requires you to compile 
CBASIC programs and also use a 
run-time interpreter) to interpretive 
MBASIC. Both have strong and weak 


«we 10-Megabyte 


* 10-Megabyte Hard Disk 
e 54" Dual-Density Floppy Disk Back-up 
e 8-Bit Microprocessor 
(Optional 16-bit Microprocessor) 
e Memory-Mapped Video Display Board 
e Disk Controller 
e Standard 64K RAM 
(Optional 256K RAM! 
e 10-Slot S-100 Motherboard 


Computer System 


e 28-Amp Power Supply 
e 12" Monitor 
e Standard Intelligent 62-Key 
ASCII Keyboard (Optional 
Intelligent 86-Key ASCII 
Extended Keyboard) 
e 132-Column Dot-Matrix Printer 
e CP/M* Operating System 


You Read It Right ... 
All for $5995! 


IMSAI .. Thinking ahead for the 80's 
کے‎ 


415/635-765 


Computer Division of the Fischer-Freitas Corporation 


910 81st Avenue, Bldg. 14 * Oakland. CA 94621 


“CP/M is a trademark of Digital Research. Imsai is a trademark of the Fisher-Freitas Corporation 
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points. Except for price, though, now 
that CB/80 is available there's little to 
recommend CBASIC; if you're going 
to endure the inconvenience of a com- 
piled language, you might as well go 
on and buy the real thing, so that you 
get the speed of directly executable 
programs once the compiling is done. 
CB/80 costs a good bit more, but it 
has many added features, and it's 
fast. 

One of CBASIC's inconveniences is 
that you can't declare any variables. 
If you want a variable to be an in- 
teger, you must end its name with a 
percent sign. Since CBASIC distin- 
guishes between the variables I and 
1%, this can make for rather strange 
bugs in your program. Fortunately 
Digital Research gives you a cross- 
reference program; judiciously used, 
it can spot many errors that are other- 
wise obscure. If you see a variable 
named TRUE when you've only 
tested against TRUE%, you know 
you're in trouble. If you look at the 
benchmark times, you'll see that it's 
worth a lot to use integer variables in 
CBASIC. 

If CBASIC and CB/80 have prob- 
lems, so do the other languages. 
BASCOM and the Pascals have one 
very flawed "feature" in common: 
they won't allow you to input array 
sizes. Arrays must be dimensioned 
during compilation. I think Microsoft 
admits thats a bug; the Pascal 
designers seem to think it's a desirable 
feature. 

Anyway, it's bad enough the way 
Pascal does it: in order to get times 
for the different matrix dimensions, I 
had to change the program source 
code and recompile for each. Incon- 
venient as this is in Pascal, it's worse 
with BASCOM, which won't even let 
you use constants in an array dimen- 
sion! For example, in Pascal it is legal 
to say: 


m = 20; 
n 


and later declare an array of A[]..m, 
l..n] of real numbers. With 
BASCOM, though, if you say: 


a message to 
Our 
subscribers 


From time to time we make 
the BYTE subscriber list 
available to other com- 
panies who wish to send 
our subscribers promotional 
material about their prod- 
ucts. We take great care to 
screen these companies, 
choosing only those who 

| are reputable, and whose 
products, services or infor- 
mation we feel would be of 
interest to you. Direct mail 
is an efficient medium for 
presenting the latest per- 
sonal computer goods and 
services to our subscribers. 


Many BYTE subscribers ap- 
preciate this controlled use 
of our mailing list, and look 


forward to finding informa- 
tion of interest to them їп. 
the mail. Used are our sub- 
scribers names and ad- 
dresses only (no other infor 
mation we may have is 
ever given]. 


While we believe the distri- 
bution of this information is 
of benefit to our sub- 
scribers, we firmly respect 
the wishes of any sub- 
scriber who does not want 
to receive such promotional 
literature. Should you wish 
to restrict the use of your 
name, simply send your re- 
quest to the following 
address. 


BUTE 


Attn: Circulation Department] 


70 Main St 
Peterborough, NH 
03458 


and later say DIM A(m,n), the com- 
piler reports a fatal error. CBASIC 
апа СВ/80 have dynamic redimen- 
sioning capabilities, which means 
that you can change array dimensions 
even while a program is running. 

If I had to do a lot of operations in- 
volving matrices of varying sizes, I'm 
sure I'd prefer CB/80 to either Pascal 
or BASCOM in terms of convenience 
alone—and CB/80 turns out to have 
some speed advantages, too. 


What Are We Comparing? 

Benchmark comparisons of lan- 
guages are unfair in another way: do 
the languages actually do the same 
thing? That question can be more 
complex than you thought. 

For example, the BASIC source 
programs used in this test are as near- 
ly identical as I can make them. True, 
the syntax for declaring variables is 
different in the various languages 
used. BASCOM and MBASIC want 
"DEFINT I - N", meaning that all 
variables beginning with the letters I 
through N (such as "Number" or "I1") 
wil now be considered integers; 
CB/80 (like Pascal) wants an actual 
declaration, variable by variable 
(i.e “INTEGER I, J, K, L, M, N” 
makes those one-letter variables inte- 
gers, but wouldn't affect a variable 
called Number or one called [1). 
Neither CBASIC nor CBASIC86 will 
let you declare variables at all, except 
through the inconvenient business of 
naming them 1%, J26, etc. BASCOM 
won't let you use variables to dimen- 
sion an array. Within those limits, 
though, the code stays pretty much 
the same. 

Of course, if I were writing the pro- 
gram in either CBASIC or CB/80 to 
begin with, it wouldn't look a lot like 
the MBASIC/BASCOM program. It 
would have a lot more white space 
and would use functions (which 
CBASIC lets you define) instead of 
subroutines. In the interest of fair- 
ness, though, I kept the programs as 
nearly identical as possible. 

Writing the original program in 
MBASIC was simple. I had it running 
in about 15 minutes. Translating to 
Pascal was a lot more work, but for 
the moment let's consider something 


CP/M 
OWNERS! 


MENU PROGRAMMING | 
LANGUAGE 


MPL 
ONLY $175 


A revolutionary software 
package that simplifies 
programming while increasing 
the versatility of personal 
computers, 
e Runs on CP/M. 
e Can be used without any special 
training in computer programming. 
e Displays data menu-style. 
e Organizes data by connecting 
menus together. 


- * Utilizes menus 10 drive program 
operation automatically. 


HARD DISK 
BACKUP 


THE BACKFIELD 
ONLY $150 


A soítware package that backs 
up hard disks to floppies 
without special hardware. 
e Runs оп CP/M. 


е Backs up hard disks to floppies 
and other disks. 


s Can back up all files or selected 
files. 


e Backs up only those sections of 
the disk that are in use. 


* Automatically selects files that 
havechangedsince last backup. 


AVAILABLE NOW! 
(408) 395-0838 


OR SEND CHECK TO: 


Audio Light, Inc. 


146 Town Terrace, Suite 4 
Los Gatos, CA 95030 


MPL Requires a 24 X BO CRT 


АЙ Sofware is Supplied on 
8" single density disketle lor CP/M 2.2. 


"Calilarma residents add 6% lor sales tax 
Dealer/OEM Inquiries Welcome 


MPL is a trademark of Audio Light Inc 
CP/M is a [rade mark of Digilal Research 


Audio Light 
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SANYO PLUS | 


/ \ 
Only from Scottsdole Systems, the Sonyo Plus, only $2295. 


You get o Sonyo МВС- 1000, an oll-in-one 64K Z-80A (4 MHZ) computer with o built-in, 
12", high res.Sonyo green-phospher 25x80 disploy. 


The detoched keyboard feotures 5 speciol function keys and o 10-key pod. The 
MBC-1000 comes complete with o seriol port, o porolle! port, ond room for three 
odditionol cords. 


Plus we've added o disk drive ta give you dual 5 1/4" drives and a totol formatted disk 
capacity of 624K. 


Plus Free Softwore: 

CP/M ®: the most populor operoting system. 

Sanyo Basic: A superser of Microsoft Dosic, the most populor version of bosic. 
Diagnostics and Utilities: Usuolly thrown-in only with more expensive systems. 
Wordstar P 3.0: The most populor word processing softwore. 

PlannerCalc ТМ: The first spreodsheet in English. 

Games: Biorythms, Trek, Porochute ond 17 others - just for rhe fun of it. 


Special Offer: Order o Sanyo Plus ond we'll throw-in o complete integroted 
business pockage with General Ledger, Accounts Receivoble, Accounts Poyable, 
Payroll, inventory for $99. 

No deolers please. Р.О. Scorrsdole. 90 day warranty. 


NORTHSTAR 


_TELEVIDEO 


| “ZENITH 


о 588 


Now bocked locally by T.R.W, Built-in 
CRT. detachable keyboard, dual floppys 
w/750K formotted соросігу, 64K. CP/M 
and more. Special: Telesolutians — 
Wordstor TM and ColcStar ТМ w/system 
5279, 

802 w/CP/M® .. ..... $2795 
802H w/CP/MG ...... $4759 
806 (10 mg.) .............. $5295 
816 (23 тд.) $9595 


Our tech's fovorite systems, From the 
lowest priced 3-user systems with either 
2 or 6 MG. storage. ta 40MG, B-use: 16 
bit systems. 

Add terminals, printers. and software 
and we can fully test ond configure your 
system ot law prices. Dock nationwide 
by Moore 5ystems Service. 

Series 5-15D ............... 52295 
Series 5-5D |. |... 54575 
8000-10 w/MP/MR . $6175 
8600-12 , 


IBM-PC Compatible 
Introducing rhe Zenith Z- 100.itsthe new 
8/16 bit system thors CP/M, PC-DOS. and 
5.100 compatible. Pius it's backed by 
200 Zenith service centers nationwide. 
Twa built-in 320K 5 1/4" drives, 128K 
RAM. color graphics with control of eight 
colors and 144.000 dots, five 5-100 
expansion slats, and a full feature 
keyboard: 

2-100 É 
1-90-82 w/64K a 


New low price on the incredible Ad- 
vantage TM. Your choice GDOS and 
BASIC. or GCP/M $420. Let us burn and 
rest your Advontoge TM or Horizon and 
we'll bock it with our ownfosr worranty 
service, 

Advantoge ___. Coll 
Horizon Il 


64K Quod $2665 
Advantoge 
м/5 mg. ... $3795 


| BOOA'S icc $4919 L89 ууу... 


TERMINALS W 


PRINTERS 


А 
М 


NEC8023A ...... . , $469 
Okidoto 82A E $399 
Okidota 83A . m 5645 
Okidata 84 .. ... $989 
Epson MX-80 
w/GTRAX . — $434 
Epson MX-100 
w/GTRAX ..... , s. $675 
HIGH SPEED 
Microprism BO .. ....... 5649 
Prism 80 “Looded” . = $1229 | 
Prism 132 “Looded. $4469 
Tally MT 1805 , | $1569 


Scottsdale Systems. 


6730 E. McDowell Road, Suite 110, Scottsdale, Arizona 85257 


= (602) 941-5856 = 


Call 8-5 Mon.-Fri. 


Viewpoint ЗА Plus: New Viewpoint 
emulotes Leor Siegler. Televideo. or 
Soroc. We're selling them at a lower 
price than others chorgeforolder models. 


09489 


Zenith ZT-1' n оо 2559 
Televideo 940 ........ $579 


Televideo 925? ............ 5735 Anadex9501A..... . $1369 
Televideo 950? _............ $927 


ith 9 $689 INTEGRATION: Prices listed ore for new equipment in factory sealed boxes with manufacturer's LETTER QUALITY 
a e а аиан $599 worranty. We will pretest your equipment. integrare your system. configure your software, provide SCMTP-1 ., 5629 
oroc — 


e COMREXC1 |, ..... 5829 
Falco T$-14 ................. . $1069 Doisy writer 2000 .. 51049 
Adds Viewpoint 60 ..... $724 NEC 3500 w/TRAC* $1798 
Hozeltine Espirit .....,...... 5499 NEC 7700 w/TRAC* _ $2495 
‘with built-in modem 


"Our NEC ' snowinclude 16K bufer. add'l 
'extra pg. memory #30-instolled firmware, both serial and parallel inter 
` faces. tractors, 180 day warranty. | 


E 170 DEVICES _ - 


Houston Instrument: 

Hi-Plot DMP-2 ....... .... 5849 Hoyes Smortmodem 
Hi-Plor DMP-7/8 .............. $2057  Hoyes 1200 

Hi Pod DT-44 nnn $669 Baud Smodem .. 


SERVICE/ORDERING 


special cables, efc.. for on additionol charge. Call for prices, 


ORDERING: MAIL ORDER ONLY. Prices listed are for cosh. No CO D.s. We sell on o ner 20 
basis ro Fortune 500 componies ond Universities Charge cords odd 2%. Prices subjea t o change. 
product subject to availability. AZ residents add 5%. Personal checks toke 3 weeks ro de ar. 0-20% 
restocking fee for returned merchandise.Shipping extro - products оге F.O.D. point ofshipmenr. CP/M 
and MP/M ore registered rrodemoirks of Digital Research. 


Wordstar | DotaStar _...............—............- $189 
Са тог... онна Superson 1 
Mailmerge _............................ D BASE И ,.............. 
Spellstar ................... CrossTalk 
Software sold only w/systems, not warrantied for suitability, 


else: these programs don’t really do 
the same thing! 

That is, I wasn't interested in test- 
ing how long it took to load the pro- 
grams, nor in how long it took me to 
tell each program the matrix sizes. 
Thus, I wanted to start each from the 
same place, so I introduced an INPUT 
statement asking for a dummy vari- 
able; as that variable was input, I 
started the timer. The original ver- 
sions of the programs invited you to 
enter a "number" as a way to start 
things going. The BASIC programs 
input the variable "JIVE"; because it 
had no dollar sign, it expected a 
numerical value. In the Pascal pro- 
grams, the throwaway variable 
“GUP” was declared to be an integer. 

Alas, I tend to forget what Гуе 
done in cases like these, and whilst I 
was timing the program operations, 
when I saw the prompt saying I could 
enter any darned number to start it, I 
merely hit the Return key. 

BASIC expects you might do that 
sometimes; it tells you that's an 
improper input and invites you to do 
something else. 

The Pascals, however, do nothing 
at alll The system acts as if it has ac- 
cepted your erroneous input, but in 
fact it is waiting for you to enter an 
actual number; and it will wait until 
doomsday if you let it. If you really 
want to check for illegal input using 
Pascal, you have to write your own 
(rather cumbersome) procedure. 

Of course, the simple remedy is to 
call it JIVES and declare “GUP” as a 
CHAR, after which both BASIC and 
Pascal will accept anything you like, 
including a carriage return; and of 
course really professional program- 
mers wouldn't make silly mistakes 
like that. Which brings us to another 
point. ... 


Unpleasant Truths? 

Another item that came over the 
network was a statement by Pro- 
fessor Edsger W. Dijkstra, a Dutch 
physicist and computer scientist of 
some fame. Professor Dijkstra is 
sometimes credited with inventing the 
whole notion of structured program- 
ming; certainly his paper (circa 1960) 
"СОТО Considered Harmful” was 
very influential in the history of com- 


puter science. Many of the notions in- 
herent in top-down structured pro- 
gramming are unquestionably his. 

Dijkstra has also published a paper 
of "unpleasant truths" about com- 
puters and computer programs 
"How Do We Tell Truths That 
Might Hurt?” reprinted in SIGPLAN 
Notices [May 1982], vol. 17 [5], pages 
13-15). He says, “Nearly all com- 
puting scientists I know well will 
agree without hesitation to nearly all 
of [these statements]. Yet we allow 
the world to behave as if we did not 
know them... .’ 


WHAT A BEAUTIFUL COMPUTER! 


Here are a few of his “unpleasant 
truths”: 


FORTRAN, “the infantile dis- 
order,” by now 20 years old, is 
hopelessly inadequate for what- 
ever computer application you 
have in mind today: it is now too 
clumsy, too risky, and too expen- 
sive to use. 

PL/I—"the fatal disease" —be- 
longs more to the problem set than 
to the solution set. 

The use of COBOL cripples the 
mind; its teaching should, there- 


That's the reaction we get 


from BRIDGE computer system customers. 


The BRIDGE Formula for SPEED 
256k + MEMDSK + Cache BIOS = BRIDGE SPEED 


Let's decipher the formula... 
BIOS, 


Take MEMDSK and Cache 


two major operating system 


enhancements, add 256k and perform ordinary CP/M disk operations at 4 to 
20 times the normal speed on an InterSystems computer. 


Circle 54 on inquiry card. 


What does this mean? If you are a software developer, you'll know for sure. 
[magine the possibility of executing your compiler work out of memory. 
How? The components of BRIDGE SPEED allow your files to reside in 
memory after your first run so that with your second run you move from one 
area of memory to another, rather than from disk to memory. 


hnagine this... 
° cutting disk access time by 10 
* producing twice as much code per month 
e minimizing disk wear 
Your imagining becomes reality by using BRIDGE'S SPEED formula. 


Hardware consists of: 


e 6 MHz Z80 CPU with memory management system 

e 256k RAM memory (expandable to 1 Mbyte) 

* Disk drive options: two 8" (2.4M) or 5.25" (0.8M) disks, 
or 8" or 5" hard disk 


Run your stream of needs in the fast lane. "BRIDGE" the gap to a high perfor- 
mance Enhanced Computer System. For complete information and prices, 
call us at (617) 244-8190 or circle the reply number. Dealer inquiries invited. 


7 *EFIDCGE 


Computer Company 

DIVISION OF SEA DATA CORPORATION 

ONE BRIDGE STREET 
NEWTON, MASS. 02158 U.S.A. 
PHONE: (617) 244-8190 


MEM-DISK is a trademark of BRIDGE Computer 
Company. Division of Sea Data Corporation. 
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fore, be regarded as a criminal of- 
fense. | 

APL is a mistake, carried 
through to perfection. It is the lan- 
guage of the future for the pro- 
gramming techniques of the past: it 
creates a new generation of coding 
bums. 


And finally: 


It is practically impossible to 
teach good programming to stu- 
dents that have had a prior expo- 
sure to BASIC: as potential pro- 
grammers they are mentally 
mutilated beyond hope of regener- 
ation. 


Apparently he doesn’t like many 
languages. Since he is said to have 
been one of Pasca!’s designers, I sup- 
pose he likes it, and I'll come back to 
that. For the moment, let’s concen- 
trate on his view that BASIC causes 
permanent brain damage. 

Obviously, I don’t believe that. In- 
deed, when first I heard it, it seemed 
so bizarre that I wondered if Pro- 
fessor Dijkstra had lost his marbles. 
On the other hand, he has an ex- 
cellent reputation for real insights; is 
there a lesson in this seemingly 
deranged statement? Why would he 
have said it? 

First, Dijkstra is from the "old" 


school, from the time when com- 
puters were invariably served by high 
priests; ordinary mortals did not have 
access to them. Not only were there 
no computers, there were no lan- 
guages “understood of the people” 
with which to approach them. A 
businessman might buy a machine, 
but he still had to hire priests to at- 
tend it—until the Dartmouth people 
with their BASIC language began a 
real revolution. 

There is now another school of 
thought, one that most BYTE readers 
come from and is almost diametrical- 
ly opposed to the priesthood notion. 
We believe that computers are for 
users. Like the authors of the classic 
work Algebra Made Simple, we 
believe that “what one fool can do, 
another can.” We tend to prove it, 
too; despite occasional nasty letters, 1 
continue to believe that the real 
dynamism in the computer world 
grows out of BYTE-sized hackers and 
their home machines. Also, we tend 
to support “distributed computer 
power"; lots of small machines, each 
under the control of a single user, 
rather than timesharing big machines. 

However, the early days of our 
revolution were pretty rough. The 
first “distributed” machines had 
severe memory limits—and BASIC 
requires memory for remark (REM) 
statements. Early BASIC used single- 


letter variables, largely to save mem- 
ory. To save stack space (memory 
again), we tended to use lots of 
"СОТО" statements. The result was 
uncommented spaghetti code, in- 
credibly convoluted and, after a few 
days, incomprehensible even to its 
authors. Naturally the high priests 
were horrified. They should have 
been. 

BASIC has since been much im- 
proved, but it certainly remains true 
that you can write incomprehensible 
code in BASIC. And so what? You 
can also write some pretty obscure 
stuff in Pascal. If you really want to 
be dense, use LISP or АРТ. In fact, 
there's no language that will auto- 
matically force you to use good 
habits; and while the old BASIC lan- 
guages, implemented on tiny ma- 
chines, did indeed encourage you to 
commit silly excesses, I just don't 
believe this nonsense about "perma- 
nent brain damage." 


What Do You Want to Do, 
Anyway? 

Thetruth of the matter is that there 
is no one language best for all pur- 
poses. If what you need is a quick and 
dirty program to be run only once 
and you need the results right now, 
then interpretive BASIC is very likely 
to be the most powerful tool avail- 
able—especially if the task involves 


SOFTWARE COMPATIBLE MACHINES 


MOD IIl & CP/M SOFTWARE COMPATIBLE 
DUAL 40 TRACK 5%” DISK DRIVES 
8" DRIVE CONTROLLER 

1 YEAR WARRANTY 


АҢ Oe $2,233.00 
2,449.00 
OTHER DRIVE CONFIGUR- 


ATIONS AVAILABLE INCLUDING 
INTERNAL HARD DISK 


CP/M and TRSDOS 


LNW 


| 
Sl 


MOD | & CP/M SOFTWARE COMPATIBLE 
DUAL 40 TRACK 57у" DISK DRIVES 

8" DRIVE CONTROLLER — HI-RES & 
COLOR GRAPHICS 4 Mhz SPEED—Z80A 
PROCESSOR—FAN 


АбК............... $2495.00 
АШ ME ы 3095.00 
48K without 

P MD. ыызы: 2295.00 


Tandy Corp.— TAS-80, TRSDOS. Digital Research—CP/M. 
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Freedom 
Boards 


CP/M CONVERSION BOARDS FOR 
THE TRS-80 AND LNW COMPUTERS 
FROM FREEDOM TECHNOLOGY 
INTERNATIONAL 


Freedom Option....$222.00 
Freedom Plus ...... 444.00 
-adds 16K of RAM 


MERIDIAN 


119 N. 18th Street Phila., PA 19103 


(215)-569-2420 


Circle 170 on inquiry card. 


SOLUTIONS ‘are 
free and easy 
with the 
ASSOCIATE" 


The ASSOCIATE is a field proven desktop microcomputer with many 
features: 64K memory plus 2K PROM; 720K bytes of floppy disk 
storage; Z80A 4Mhz processor; DMA disk controller, interrupt controller 
and timer: unique anti glare screen; typewriter style keyboard, 
numeric keypad and 10 function keys; and 2 RS232C ports. Optional 
parallel, IEEE 488, and RS449 ports give added flexibility. The 
remote or integrated hard disk option offers you needed growth 
capability. 


Your SOLUTIONS are supplied FREE. The CP/M operating system 
provides access to thousands of software programs. We start you out 
with FREE wordprocessing by Spellbinder, FREE business planning 
by Microplan, FREE accounting and FREE testing programs; an 
excellent combination for a total business system. To make it easy to 
use we have programmed the 29 programmable keys and addea 
a quickly readable keyboard template for each SOLUTION. Other 
SOLUTIONS and templates are available such as dBASE Il, MBASIC, 
SuperCaic. WordStar and more. You may even program the keys 
and design a template to match your own chosen software. 


You may select FRIENDS to assist your ASSOCIATE such as printers 
from Qume, Ricoh and NEC. Ribbons, printwheels, and disks are also 
available at low cost, With nationwide service and repair from 
General Electric you have a total package which is hard to beat. And 
the price; well, it's an unbeatable $3,450. Don't wait! Contact 
us today fora dealer near you and bring SOLUTIONS to your business or 
personal computing needs. Data Technology Industries, 701A 
Whitney Street, San Leandro, CA 94577 (415) 638-1206, 

TWX 910-366-2072. 


ASSOCIATE “ 


PIU 


Data Technology e Industries" 


SOLUTIONS, ASSOCIATE and FRIENDS are Trademarks of Data Technology Industries; Spellbinder is a Trademark of LEXISOFT, Inc; Microplan is a Trademark of 
Chang Labs; CP/M is a Trademark of Digital Research; WordStar is a Trademark of MicroPro; SuperCalc is a Trademark of SORCIM; dBASE Il is a Trademark of 


Ashton-fote; MBASIC is a Trademark of Microsoft. 
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Buy One. 
Get Two Free. 
Buy Peach Text” Word Processor for $500. Get 


Spelling Proofreader using the Random House™ 


Dictionary and the Mailing List Manager free. 
The retail value of this Peachpak is $1175. 
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Three for the IBM Personal 
Computer All for $595. 


Three of Peachtree’s Series 4 accounting packages 
are now available for the IBM Personal Computer. 
These Peachtree accounting applications serve as 
an alternative to the BPI product offered by IBM 
and are designed for businesses that don’t require 
the more advanced accounting features of IBM's 
Peachtree accounting packages. 


Save more than 50% 
on Peachtree Software: 
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Save $1205. Three Accounting Puta Peachpak in your 
Packages for $595. Apple П. Three for $595. 


For a limited time, buy General Ledger, Accounts Three accounting packages from Peachtree's 
Receivable and Accounts Payable from Peachtree's special Apple II Series are currently on sale for 
Series 4 for $595. The suggested retail value of this $595. This sale price represents a savings of $605. 
Peachpak 15 $1800. (780 SoftCard™ and 16K RAMCard™ are required for these packages.) 


For further information, contact your nearest participating Peachtree Authorized Software Center 
displaying the ASC seal or call toll free (800) 554-4600. In Georgia call (404) 239-2045. 


Peachpak, Peachtree Software Please send me further information about the special Peachpak sale. 


and PeachText are trademarks of 


an MSA Company. Random 


ww 


m 

Peachtree Software Incarparated, | Name: 

House is a trademark of Rando . 

House, Inc. IBM is a ллы | Company: 

international Business Machines | 

Corp. Apple II is a trademark of | | ————————————— г 

Apple Computer Inc, Ѕо Сага | 3 | 

and RAM ard are trademarks of | City: ———.—. ——— ——À2«- ————— Ponente 

РИ ا اا‎ rowers MiG, | l am a: О prospective dealer Г] user of software Software 
AU'THORIZED 

| Peachtree Software Incorporated ап MSA company CE 


3445 Peachtree Road, N.E. / 8th Floor / Atlanta, Georgia 30326 BY1082 
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lots of string and text manipulations. 
BASIC programs tend to be slow and 
hard to understand, but they can be 
set up and debugged quite rapidly. 

On the other hand, suppose you 
need a big number-crunching pro- 
gram to handle many calculations 
and lots of decisions. Suppose further 
that it will be used for years (and thus 
wil probably need infrequent up- 
dating) and you're going to run it 
every day. It should be obvious that 
interpretive BASIC is not going to do 
the job. So, what do we use? 

It's precisely here that one's com- 
puter "philosophy" becomes impor- 
tant. Dijkstra and his associates 
would say that the most important 
thing to do is sit down and analyze 
your problem. Do a lot of thinking 
before you do any coding. If you can 
describe your problem well, you will 
write a good program; therefore, you 
ought to be a good mathematician, 
familiar with a variety of problem- 
solving devices, so that you can come 
up with elegant and efficient algo- 
rithms. 


Knowing the proper programming 
languages, such as Pascal, will help 
this analytical process, because 
knowing good languages will force 
you to think in proper structures. The 
result will be code that is readable 
and maintainable. It is nearly self- 
documented. How could it be other- 
wise? 


The real dynamism in 
the computer world 
grows out of BYTE- 

sized hackers and their 
home machines. 


The other approach is that of the 
typical microcomputer hacker, who 
tends to think code before he's really 
analyzed the problem. He breaks the 
problem up into chunks and codes 
this and that, probably testing as he 
goes, until, Lol, the program is sud- 
denly done. Now comes the painful 
task of documentation, which is done 
sloppily if at all, and six months later 


SAVE OVER 25% 
ON YOUR PC UPGRADES 


ANATRON MULTIFUNCTION RAM BOARD Ss. $450 


Socketed for easy memory expansion 


e Each port individually disabled 


Parallel Printer Port may be configured as LPT1 or LPT2 or LPT3 


e Two RS 232 ports configured as COM1 and COM2 


e Base address 


selectable on any 64 KB boundary e All features fully compatible with IBM PC 


EVERYTHING FOR THE PC 


HARDWARE 
ө Disk Drives: 
Single Sideci | 160 kb] 
Double Sided |320 kb] 
€ RAM Expansion Packages for 
Mother Board [16 kb] 
Memory Expansion Boarc [64 kb]. . ..$130.00 
© Printers (NEC, EPSON, OKIDATA] 
€ Monitors [NEC, TEKO, AMDEK) 
€ Diskettes [3м дена) 


€ Extension Cables for: 


$239.00 
$305.00 


Manitor {two cable set] 
Keyboard 


SOFTWARE 


€ Condor DBMS 

€ Ed-Word® Screen Editor/Word Processor 
€ GRAPHDUMP 

€ NECPRINT [NEC 8023AC print utility] 


Prices reflect 3% cash discount 


More hardware and software coming. 
Call for details. 


AEGIS SYSTEMS 


PO, Box 401 
Terms FOB Saline 
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202 West Bennett Street, Saline, Michigan 48175 


1-BOO 521-0571 
Michigan [313] 429-2678 
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the poor slob hasn't a clue as to how 
his program works. 

Put that way, there’s not much 
choice, is there? And most program- 
ming discussions I’ve seen do put it 
that way. The computer experts 
speak, and the microcomputer hacker 
listens all gaga; eventually the poor 
slob goes away convinced he doesn't 
know anything. But in the real world, 
things are often different. To hear the 
high priests talk, the mainframe and 
minicomputer worlds are filled with 
elegant, well-documented programs; 
but if you believe that, I've got a land 
deal for you. 

Sure, programs ought to be written 
after much thought and incorporate 
only elegant, self-documenting code; 
but, well, there wasn't as much time 
as we thought, and documentation 
was Ephraim's job only he got a bet- 
ter offer from Wretched House so we 
had to put Pinhead onto writing it up. 
I mean the program was finished ex- 
cept for the documents, and we 
needed our best programmers for 
something else, and— 

Then, too, many of the high priests 
came out of a worse tradition than 
you might think. I recall my early 
days in computerland, programming 
the IBM 650 RAMAC. There wasn't 
an assembler: you did it all in op 
codes. There wasn't much memory, 
except 5000 ten-digit "words" on the 
drum, and you had to store your code 
all over that silly drum because you 
couldn't afford to waste the time to 
let it go a complete revolution be- 
tween operations. Talk about non- 
structured code! 

So, some of the priests got together 
to design new and better languages, 
with Pascal as one of the major 
results. It's a nice language, certainly 
superior to op codes and assemblers 
and early BASIC. It may well be that 
those destined to be professional pro- 
grammers should begin with Pascal 
and not learn BASIC at all. There is a 
problem, though. Before you can do 
much with Pascal, you have to learn 
quite a lot about your computer. Át a 
minimum you've got to know how to 
use an editor to create a source file, 
how to invoke the compiler, and how 
to run your program after it's com- 
piled. You can't just say "PRINT 2 + 


l0 reasons why you 


should call DataSource’ 
for software... 


FreeSystems Analysis We have developed Unconditional Money-Back Guarantee 
avariety of self-administered analysis tools Westand behind everything wesell. Ifyou 
e tohelp youidentify those products best e are not completely satisfied with your 
suited to meet your needs. purchase, return the item within 60 days and 
receive d full refund. 


Competitive Prices Our volume enables 115 

to offer you prices which are consistently Toll-Free Technical Support We service 
e competitive. Compare for yourself, then call what we sell. Our customers have direct 

us toll-free 800-328-2260. e access to our technical staff on a toll-free 


basis. 800-328-2260. 
Express Service: 7 days per week, 24 hours 
3 per day Youcan place orders any day of the Q National Maintenance Network Weoffer a 
e 


e week at any hour ofthe day or night. Your. variety of maintenance agreements for both 
order will be processed and shipped within software and hardware products. Call for 


24 hours for all products in stock. more information. 
Discount Structures We offer significant FlexiblePayment Options We acceptall 
discountsto any individual, organization, or major credit cards, checks, and money 
e user's group purchasing in quantity. e Orders, as well as purchase orders from 
corporate accounts. 


Key Account Program For corporations 
and institutions, we offer a comprehensive State-of-the-Art Software and Hardware 
e Wecarryabroadrange of what we believe 


program: volume discounts, complete 
e to be the best in software plus carefully 


maintenance packages with an on-site 


Option, specially staffed technical support, selected hardware products and 
tailored training programs and creative accessories. Here are just some ofthe 
financing options. products we carry and recommend.. 


Available Now From DataSource? 


DBMS Hardware 

dBase II - Ashton-Tate $495 Smith -Corona TP-1 5689 

Condor П - Condor $450 C.Itoh F-10 $1,475 

Selector V - Micro-AP $395 C.Itoh Pro Writer 9515 

Data Star - MicroPro 5225 C.Itoh Pro Writer-Serial $650 

Super Sort I - MicroPro $170 Hayes Smart Modem $230 
Signalman MK I Modem S 99 

Spreadsheets 

Super Calc - Sorcim $199 Spelling 

Calc Star - MicroPro $185 Spellguard - Sorcim $225 

Visicalc - Visi Corp $159 Spellstar - MicroPro $165 

Visicalc 256K - Visi Corp $205 The Word - Oasis 5 70 

Word Processing Business Application Modules 

Wordstar - MicroPro $289 Structured Systems $850/Inod. 

Wordstar/Mailmerg - MicroPro $385 Graham Dorian $710/mod. 

Mince - Markof Unicorn $148 Artificial Intelligence $750/mod. 

The Final Word - Mark of Unicorn 5250 

Languages m NEW! Only from DataSource? 

Pascal MT+ - Digital Research 9425 EMULINK for the IBM PC $995.00 

PL-1/80 - Digital Research 9420 On-Line Binarysynchronous link to the big IBM 

Basic Compiler - Micro Soft $310 host. Full 3270 emulation for the IBM Personal 

Basic 80 - Micro Soft 9275 Computer, Complete documentation included 

C Basic - Digital Research 9125 | with diskette and board. 

CB 80 - Digital Research $420 


Pleaseinclude 3% tor shipping and handling. Minnesota residents. add 5%salestax. Prices subject to change without notice. 
FOR MORE INFORMATION CALL TOLL-FREE 


e 1-800-328-2260 


Visa IN MINNESOTA. CALL (612)-544-3615 


DATA SOURCE 


stern Corp. 
Your Source 
DataSource Systems" Corporation, Dept.BA, 1660 So. Highway 100, Minneapolis, MN 55416 I 
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Butch Brown believed 
“logic seeking heads” 
lived in the hippie district. 
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Until he =й ап 
Orange Micro Printer Expert. 


Printers Can Be Confus- 
ing, Sometimes, even the 
informed personal com- 
puter owner (s caught short 
by the mound of technical 
differences in printers. After 
one visit to Orange Micro 


popular models to choose 
from, and a compl ( 
tion of cables, options and 
interface accessories, we 
have everything you need ta 
gel vour new printer up and 
yperating in minutes, 


Butch learned a Ingic- We Have The Right 
seeking print head skips rinter For You. Bring 
over blank spaces and along your toughest printer 

seeks the fastest path questions. Our salespeo 
to the next printable ple will answer them 
character — for honestly and prac! 
quick stock record ly In less time than 
printouts, 4 you'd imagine possi- 
We Educate а) ble, you'll be a printer 


expert too! After all, printers are our 
only business, 50 we always do a het 
ler Job at finding the right one for you. 


First, With so many different | 
printers out there with as many | 
different features, we feel a printer 


education is in orden We take what you already Orange Micro Printer Stores 
know about computers and explain printers in 3150 E. 11 Palma, Suite ] 
the same terms, Our current customers seem Anaheim, CA 82806 (714) 630-3 
to like that because of the friends they refer 12604 Ventura Boulevard — — — — 
(Nearly 5096 of our business is referral.) Sapan oks А m 3) 501-3486 
JE1IR SCO BOWE Vare 


It's Easy To Be An Expert, Orange Micro Santa Clara, CA 9505] (408) 980-1213 
printer specialists are there to make you fee] 1104 Van 
comfortahle with your newfound printer an F 
knowledge. And when you decide on the гг 
printer right for you, you'll know exactly why 7 
you picked it from all the rest. With over 35 = 


co, CA, 94109 (415) 673.0174 


Limited Franchise Opportunities Now Available. Call (714) 630-3620 
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5" and get an answer, as my 10-year- 
old did within a few minutes of sitting 
down at the TRS-80. 

Many will give up before they learn 
enough to use Pascal. 

Leave that, though. What annoys 
me about Pascal is not the language 
itself, but its enthusiasts. Perhaps 
Dijkstra had a point to make with his 
statement about BASIC and brain 
damage; at least he may have earned 
the right to say something of that 
sort. But we hear the minor acolytes 
of that priesthood echo such senti- 
ments in chorus, and that's another 
story altogether. 

But leave that too. What really 
drives me wild is when the Pascal en- 
thusiasts try to convince me that the 
language's bugs are all features. 

For example, if Pascal/MT + tries 
to compile and runs across a state- 
ment such as 


Summit = Stuff + Glop; 


which the compiler can't handle, 
Pascal/ MT + then reports ":— ex- 
pected”. 

Or it will trundle along and sud- 
denly become confused. The compiler 
might suggest that you ought to have 
put a semicolon at the end of the line 
above even though, in fact, you have. 
(It’s generally right; alas, Pascal is 
very picky about those semicolons, 
demanding them at the ends of most 
lines but forbidding them at the ends 
of others.) In neither case will the 
compiler remedy the defect. Some- 
times it’s able to go on for a while so 
that it finds more than one error per 
attempted compilation, but that’s by 
no means assured. 

Why is this? I thought I bought a 
computer to take care of trivial 
details, and here I am counting beans. 
Yet many of the high priests will 
solemnly assure you that the compiler 
must work this way, and any attempt 
to do things any other way is wrong. 

Item: The CASE statement, which 
some languages call “SWITCH,” is (in 
BASIC) generally ON. . .GOTO or 
ON. . .GOSUB. CASE selects among 
various alternatives. What happens if 
it gets an alternative you never 
thought about? 

BASIC and most other languages 


provide for a default, or allow you ап 
ELSE, or otherwise let you deal with 
the situation. Pascal dumps your pro- 
gram. And believe it or not, the lan- 
guage's designers seem to think that's 
not a bug, but a feature. If you get 
unexpected alternatives, you ob- 
viously didn't think things through 
enough. Go back to square one and 
start over. (Hard cheese if you're pro- 
cessing real-time data that won't wait 
for you to devise a more elegant pro- 
gram.) 

(In fact, the lack of an ELSE or 
OTHERWISE in Pascal's CASE state- 
ment is so keenly felt that most imple- 
mentations, including Sorcim’s 
Pascal-M and Digital Research's 
Pascal/MT+, have an ELSE as an ex- 
tension.) : 

Item: Pascal makes you declare all 
your variables, and the compiler nat- 
ters at you in unfriendly tones if you 
forget. However, it does not require 
you to initialize variables, nor does it 
do it for you. In my benchmark 
Pascal program, I declared the sum- 
mation variable “Summ”, but in an 
early version of the program, I forgot 
to initialize it to 0, The program com- 
piled and ran. It just didn't give the 
right answer. 

I could go on, citing Pascal's 
notorious deficiencies in string han- 
dling and general I/O, but I think I 
need not pile Pelion on Ossa. My 
point is that Pascal isn't very conve- 
nient; in the modern parlance, it's not 
really user-friendly. Depending on 
who you talk to, it may or may not 
be about as good as we have, but 
even its friends will generally concede 
that Pascal could be improved. 

Or most of its friends will concede. 
Alas, some will not; some insist that 
Pascal's unfriendliness is a feature— 
that the language is forcing you to 
think logically and thus write elegant 
programs. 


Who Needs Elegance? 

Much of the computer priesthood 
serves a strange god: not the user, 
but the ideal known as elegance. Be- 
cause no one knows what that means 
(or perhaps everyone knows, but 
each knows something different), ele- 
gance often translates as computer ef- 
ficiency. 


There was, perhaps, a time when 
that made sense— when computer 
resources were scarce and making 
maximum use of them was a good 
thing. Now, though, hardware prices 
are falling while capabilities sky- 
rocket, and the goal of elegance is 
questionable at best. 

Let me give an example. At the 
West Coast Computer Faire, I saw a 
new machine using the 68000 chip 
and got into a discussion of it with 
Carl Helmers, the former editorial 
director of this magazine. 

"It uses UCSD p-code as the oper- 
ating system," I said. "That's got to 
be the most inefficient thing I ever 
heard of." 

"So what?" Carl replied. "The chip 
is so fast you don't notice." 

Now Carl is far more of a Pascal 
enthusiast than I (his license plate 
reads "P-CODE"), but surely he was 
correct, Once the hardware achieves 
certain levels, then more efficient 
becomes the enemy of good enough. 
This is especially true in business con- 
texts, where what matters is produc- 
tivity. In the old days, computers 
were hideously expensive, and com- 
panies that bought more computer 
power than they needed could be in 
trouble. Unusable computer power 
was damned expensive. 

That's not true now. Every year the 
price of computer power falls while 
the cost of programmers rises, and 
now it's usually cheaper to have too 
much computer than to have too little 
and pay for "efficient" programming. 


CBASIC86 

CBASIC86 running on the God- 
bout 8088 under CP/M-86 was ac- 
tually slower than CBASIC82 on the 
8085; yet, the 8088 is a 16-bit 
machine. How can this be? 

First, it's obvious that CBASIC86 
must be a nearly literal translation of 
CBASIC2. It can’t possibly be op- 
timized for the 8088. 

Second, my engineering genius 
friend Tony Pietsch points out that 
given the first point, the 8088 has 
quite a lot of potential: here a first-cut 
program is running at speeds com- 
parable to code that's had many pro- 
grammer-years of work optimizing it 
for the 8080 family. 
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High-Reliability 20MBYTE 
FIXED DISK Subsystems 
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GENERAL SPECIFICATIONS 
€ DRIVE ; FUJITSU 8; 20MByte Winchester. type 

Maintenance Free, ei/F : GPIRUEEE-488/ 1978) 
RS-232C Switch selectable € BAUD-RATE : 300 to 


38.400 haud (RS-232C) € COMMAND: A. R М, Е, S, 
and Maintenance Command € SOFTWARE : In case 
that you use our GÍ'1H-100 as a controller, we can 
support CP/M based driver. € POWER? ACIO0-to- 
240V 150VA € DIMENSIONS : 430W х I50H x 450D, 
25kiz “Aprox 9 PRICE : $6200.00 


F2P/F2 


New 8 FD subsystems for CROMEMCO* 
and other general systems 


+ CROMEMCO is a trade 
mark of Cramemeco Ine, 


GENERAL SPECIFICATIONS 

€ DRIVE : Ultra. compact NEC FD1165X2(8 double. 

sided dual-density, direct drive motor), fully come 

patible with Shugart SA850R 

€ ENCLOSURE : 160W x230Hx500D(ma), power sup. 

ply and noise filter included 

9€ PRICES : 

*F2P (signal compatible with Persci 299): 

$2,580.00 (including FSC-1250) 

WFSC-1250 (I/F for I6FDC & Shugart type drives 
(no modification required of CDOS ceee $550.00 

ЗҮЕ2 (pin compatible with Shugart drives::$1,990.00 


GPIB-100 


S-100 multifunction board meeting 
IEEE-488 specifications. 
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GENERAL SPECIFICATIONS 
€ GPIB : JEE E-488, 1975/1978(TMS9914) 

€ TIMER : 100/45 to 18 hours (8253) €INTERRUPT : 
Universal interrupt controller (AM9519) € CLOCK : 
Real time, battery-backup (MSM5632) e BUSS: 
| IEEE S-100 €SOFTWARE : Аі! necessary handler 
programs included оп 8'diskette € PRICE : $550.00 


————————————————— Sy и NA 
ALL PRICES ARE FOB TOKYO AND SUBJECT TO 
CHANGE WITHOUT NOTICE (Dealer inquiries invited) 


International Agent : RENFUL COMPUTER LTD. 
Rm. 502. id Fat Commercial Centre, 490-492. Nathan Road, 


Kowloon, Tel : 3- -320498(3lines) 
Telex : $7548. RENFL HX Cable Address : RENFULCOMP 
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The MASTER CONTROLLER 
BOARD contains: 

-Z-80 Microprocessor 
72-Parallel 1/0 lines; three 8255s 
-Keyboard controller: 8279 

12K -EPROM: three sockets for 
2708, 2716, 2732 
2K-RAM: 2114s 
8-Sixteen bit counter timer 
channels: one 8253 and one 
AMD 9513 
2-Serial I/O ports; one 2-80 SIO 
chip. One port is RS-232 
W/DB-25 
1-High speed arithmetic 
processor: AMD 9511 
A bus expansion connector is 
provided. 


All this on one board less than 
nine inches on a side 


BARE BOARD. With documentation. $49.95 


MASTER CONTROLLER BOARD. Assembied 
w/all parts (no IC's) $139.95 


MINIMUM KIT. Includes bare board with 
documentation, one each 2-80, 8255, 2716, 
four 2114's, 4Mhz crystal, and support gates 
and buffers, all socketed. $119.95 A&T 199.95 


MONIT OR PROGRAM allows a CRT or TTY 
to control the MASTER CONTROLLER. This 
program requires the minimum kit and the 
serial parts kit. Aprogrammed 27 16 and listing 
is supplied with the monitor. $29.95 


Listing Only $19.95 


SERIAL PARTS. Includes 8253, Z-80 SIO, 
1488, 1489, sockets, and DB-25 connector 
$49.95 


MINIMUM KIT, serial parts, w/TINY CON- 
TROLLER BASIC A&T $249.95 

MAXIMUM KIT w/2-2716's (monitor program 
and tiny basic) less 9511 $249.95 AAT $329.95 
EPROM PROGRAMMER KIT for 2708, 2716, 
2732, 2764 w/28 pin "Textool" socket (Req. 
min. kit, monitor, ser. parts) $99.95 

24 KEY KEYBOARD & 8 Digit LEO readout, 


interfaces to 8279. Kit $59.95 
Keyboard monitor апа overlay for above kit 
4.95 


POWER SUPPLY. 5V2A, -5V'A4A, +12VY,A, 
-12V4A. Kit $44.95 
OEM & Dealer Inquiries Weicome 
USA & CANADA include $3.50 postage 
and handling. We ship World Wide 
please include 1596 for shipping. 


R.W. ELECTRONICS, INC. 
3165 North Clybourn—B 
Chicago, IL 60618 
(312) 248-2480 
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Finally, my 8085/8088 didn't cost 
me very much more than a single- 
processor system, and it will run 
CP/M-86. I'd never done that before, 
but it was incredibly easy: insert the 
CP/M-86 disk that comes with the 
Godbout, and hit reset. All the 
familiar CP/M commands worked. I 
could read the directory of not only 
my CP/M-86 master in drive A, but 
also the CP/M 2.2 disk residing in 
drive B. 

It was easy enough to copy the 
CBASIC86 programs over using the 
PIP command, and then copy over 
the program source and compile. 
Everything ran the first time, no 
hitches whatsoever. One of these 
days I'll get some CP/M-86 programs 
that are optimized for the 8088 pro- 
cessor, and then I 1l have a time bomb. 
Until then I can use the 8085/8088 
with Compupro's M-Drive, which I 
continue to use and love. 

Incidentally, the disk operations 
under CP/M-86 were incredibly 
slow; but Godbout, at least, supplies 
the source code to the BIOS (basic in- 
put/output system), and one day I'll 
optimize it for my disks and con- 
troller. I can do that because I can 
copy the BIOS sources from the 
CP/M-86 disk over to a CP.M-2.2 
disk and edit it with my regular 
CP/M editor. 


Two Apologies 

As I've mentioned before, I've 
never learned PL/I. My late mad 
friend was quite enamored of the 
language and had intended to teach 
me; but alas his condition didn't per- 
mit that. 

Unfortunately, in a previous col- 
umn I reported from secondary 
sources that PL/I has no CASE state- 
ment. I was wrong, as a number of 
readers have told me in letters. PL/I 
does indeed have a CASE statement 
called SELECT. The syntax is rather 
more similar to BASIC’s ON... 
GOSUB than to Pascal's CASE (ex- 
pression) OF. Also, unlike (standard) 
Pascal, PL/I provides an OTHER- 
WISE statement to catch cases the 
programmer didn't think of. 

Secondly, a few months ago, I said 
that Microsoft BASIC's random-access 


files were not ASCII (American Stan- 
dard Code for Information Inter- 
change) and could not be accessed by 
the sequential-file process. I had good 
reason to think this, and indeed I 
spoke with several people in Micro- 
softs management who told me 
they'd consider changing the situa- 
tion. 

D. W. McKee, of San Jose, tells me 
I'm wrong. I quote from his letter: 


Although Microsoft's documen- 
tation does not make it clear, it is 
ver y possible to use ASCII random 
files. The procedure is as follows: 


1, Open file as a random file in the 
normal way. The record length 
must include comma and dou- 
ble quote (") delimiters plus a 
carriage return and linefeed, in 
addition to the actual data. 

2. Position the pointer to the 
beginning of the buffer with a 
GET 4 N, Rec.No. 

3. Print each data element with a 
PRINT USING statement plus a 
comma between each data ele- 
ment. Appropriate use of the 
PRINT USING format ensures 
that you do not overfill the 
record length. If you try to 
write more characters into the 
record than your record length 
allows, an error will be 
generated. If you are sure that 
the data cannot overrun the 
record length, you can use the 
WRITE statement, which puts 
the commas in for you, but it 
also puts double quotes (") 
around all strings. 


For example: 
OPEN “К”, #3, Filename$ 
F$ = "HR. RR: 
Е1$ = "HERH HE” 
Comma? = "," 
PRINT 4 №, USING F$; DATAT; 
: PRINT 4 N, Comma$ 
PRINT # N, Using F1$; Data2 
PUT 4 N, Rec.No 


Alternative: 


WRITE #3, DATA1; DATA2 
PUT 4 N, Rec.No 
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IHE BEST DEAL 
IN TOWN! 


THE FRANKLIN A C E 0 0 0 


You just can’t beat an ACE. Especially the Franklin ACE 1000. 
It's the professional personal computer with all the trump cards 
—it costs less, it includes 64K of RAM, upper and lower case, 
a numeric pad and VisiCalc” keys, all features not found on 
the Apple" Il. 


Peripherals that work with the Apple II will work with the Franklin 
ACE 1000. Programs that run on the Apple will run on the ACE. 
Totally Apple compatible . . . yet, so much тоге! 


The Franklin Ace 1000— price, power, quality, reliability—the ee m s 
best deal in town. Call or write today for the name of your local кын ا‎ 


authorized Franklin dealer. 609-488-1700 


Circle 169 on inquiry card. 


Franklin ACE is a trademark of Franklin Computer Corporation 
Apple is a registered trademark of Apple Computer Inc. 
VisiCalc is a registered trademark of Visi Corp. 


Apple to IBM-PC 
Disk/File Transfer Utility 


Transfer entire disks, program files, 
data files or Visicalc files 


MEMOREX 
Flexible Discs 


UCSD Pascal to UCSD Pascal 
DOS 3.3 to PC-DOS 


Apple transmitts through Appleserial interface 
card or equivalent; IBM receives at asynch- 
ronus communications adaptor or equivalent. 


Pascal utilities are written in Pascal and use 

REMIN: and REMOUT:, DOS utilities are writ- 

ten in Applesoft basic and PC-BASIC. 

Utility package includes: 

9 Appie Disk with transmission utility source 

9 ІВМ Disk with reception utility source 

9 Complete documentation including source 
listings, cable prints, operating instructions 
andgeneral hints. 

© Both disks contain additional utilities to ver- 
ify correct serial line operation 

Pascal and DOS utility sets are $75 each, both 

setsfor $125. Apple to IBM cable $30. 

401-751-1000 
NARRAGANSETT SOFTWARE 
40 WESTMINSTER STREET 
PROVIDENCE, RIO2903 


DIRECT DEALER 


SALES ONLY 
Call collect for our special dealer 
program. (213) 896-2485 


FREE- 20% Bonus оп 5'4" Mini-Disks 
through October 31, 1982. 


C.O.D'/'s accepted. eo 
VISA 
жЕ a 


U.S. EXCHANGE 
9391 Remick Ave. 
Pacoima, CA 91331 | 


Circle 398 on inquiry card. Circle 270 on inquiry card. 


Like-new 
products 


g 
Hard Disk 
$600.” 


High reliability Shugart 8” 
SA1002 hard disk drives. 


Comput 
| DYNAMICS 


(B03) 877-7471 
105 S. Main St. Greer, S.C. 29851 


| 


jam Ilt 


For free catalog. 
phone toll-free (BOO) 225-1008 
In Massachusetts (617) 938-0900 
Genstar REI Sales Company 


6307 DeSoto Ave. Ste. J / Woodland Hills, CA 91367 


Completely assembled sub- 
systems for ІВМ-РС, S-100, 
Heath-89 and STO bus. $1695. 
Kit $1500. 


Circle 87 on inquiry card. Circle 175 on inquiry card. 


If you use CP/M 
then you need 
DISK FIX! 


DISK FIX is a disk editor which can 
display, edit or copy any sector of a 
CP/M floppy and/or hard disk. The 
DISK FIX utility can be used to 
recover files from disks with dam- 
aged directories, to reconstruct files 
with bad sectors, to restore erased 
files and to do general disk editing. 


DISK FIX automatically configures 
to floppy and hard disks, just insert 
the program disk and it is ready to 
run. A single CPU license is available 
for $150. Call software HOT LINE 
906/228-7622. 


| The Software Store 


706 Chippewa Square * Marquette MI 49855 


Circie 313 on inquiry card. Circle 356 on inquiry card. 


4. To read these files, just enter: 


GET 4 N, Rec.No 
INPUT # N, Data], Data2 


You will note that the FIELD and 
related string conversion state- 
ments are not needed at all. 

These files can be read and 
edited by Wordstar, TYPEd by 
CP/M, etc. l have found this to be 
a very easy and reliable way to set 
up files, particularly those involv- 
ing frequent addition of more 
records. . . . The first several 
records can be used for keeping 
track of how many records are in 
the file and other similar nonre- 
peating records. 


I thank Mr. McKee, who has spent 
more time studying Microsoft BASIC 
record structures than I have. Avoid- 
ing the dreaded FIELD statement 
should make life a lot simpler; I only 
wish I'd been clever enough to figure 
this out for myself from the Microsoft 
user documents. 


Learning BASIC 

Predictably there's a flood of books 
about the computer revolution. I'm 
adding to it; as I write this, two major 
publishing houses are bidding for my 
computer book, and by the time this 
is printed, I'll surely have signed a 
contract. Both publishers have ex- 
pressed one concern: how will my 
book be different from the flood? 

Good question. I'm not sure. But 
one thing is certain: I will not write a 
book that starts off talking about the 
home computer revolution and ends 
up trying to teach you BASIC; and 
even if [ were fool enough to do that, 
I'd certainly not offer you a book on 
word processing that contained the 
program listing of a text editor writ- 
ten in BASIC. 

The latter, alas, is what Donald 
McCunn did in his Write, Edit, and 
Print: Word Processing with Personal 
Computers. There's a good bit of 
useful information in the book.’ He 
has a decent survey of hardware, and 
some cogent comments about how 
machines work and what their limits 


CED PLAYERS 


| * Plays audio/video discs 
e 5 function infrared 
remote control 


Simulated Laser beam 


SYLVANIA VIDEODISC PLAYER 


* Plays audio/video discs 

* 16 function infrared 
remote contro] 

e Superior video picture 
resolution 

* "Interactive" disc format 

e Hi-Fidelity stereo sound 
with two discrete channels 
of audio 

- Frequency response — 40 to 
20,000 Hz 

-S/N ratio—55 dB (70 dB 
with CX) 

-Channel separation — 70 dB 

—Wow and flutter —none 

—Harmonic distortion — 0.52 

e Random access (high 
speed) to individual 
chapter and/or specific 
frame 

* Variable slow motion in 
forward and reverse (with 
full picture quality) 

e Still/step control for 
freeze frame and frame- 
by-frame play (with full 
picture quality) 

* On-screen display of 
chapter and frame 
(interactive mode) 

e [nterfaced control jack 
allows connection to 
personal home computer 

è True interactive operation 
—permits user to control 
pace for participation in 
instructional and 
educational programming 


Parity benefits of both CED 
and Sylvania Videodisc players 
are excluded 


A fine line can make a big difference in Videodisc players. - 
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AUDIO- VIDEO 


N A P Consumor Elacteonics Corp. 


SYLVANIA 


Circle 269 on inquiry card. 


are. Unfortunately, at $24.95 ($34.95 
hardbound) this is, I fear, a book 
anyone could do without, There may 
have been a time when a listing of 
code for a text editor written in 
Microsoft BASIC would have been 
useful, but surely that time has 
passed. 

His Word Worker editor may or 
may not be useful; the statement 
numbers run up to 12,500 in incre- 
ments of 5, and I'm not about to type 
all that into my machine. I will say 
that the code seems well commented, 
and if he writes code as well as he 
writes English it might well work. But 
ye gods, having done all that, you 
still have an editor in BASIC, and 
while I like BASIC for a lot of ap- 
plications, I think I'd rather chase 
geese for pens than have to use it to 
write an editor. 

The same author has also done a 
book called Computer Programming 
for the Complete Idiot. This is a bet- 
ter (and at $6.95 a much cheaper) 
book, which BYTE readers might 
consider buying as a gift for business- 


oriented friends who want to know 
what the TRS-80 Model I and Micro- 
soft BASIC can do. McCunn writes 
clearly, and as a survey, his book has 
a lot going for it. 

As a BASIC instruction manual, it 
falls to the ground, because the 
various BASIC commands are dis- 
cussed, not in any logical order, but 
in the order needed to type in a fairly 
simple payroll program. I doubt the 
program itself would be too useful, 
although I could be wrong about 
that; but it is used effectively as an ex- 
ample of the kinds of things BASIC 
can do. The level of sophistication 
can be gathered from his "chapter" on 
debugging programs. The chapter 
consists of fewer than 100 lines (about 
2 pages). It ends by telling the reader 
about the command TRON (Trace 
On) and the Break key. 

McCunn's book isn't bad as an il- 
lustration of what BASIC can do, but 
if you want someone to learn the lan- 
guage, in my opinion there's only one 
book: Jerald К. Brown's Instant 
BASIC. This first edition (with 


yellow binding) of this collection of 
mad drawings, corny puns, silly illus- 
trations, and absolutely clear instruc- 
tions was what Mac Lean handed me 
when he and Tony Pietsch delivered 
Ezekial (my first computer). Now 
there's a second edition (with pink 
binding), which I presume is im- 
proved. Unfortunately, I can’t tell; 
it's simply not possible to recreate the 
feelings I had when I was first trying 
to use Ezekial. I do know that every- 
thing I'd seen before Instant BASIC 
seemed unfriendly and incompre- 
hensible, and what a relief it was to 
get a book that had been written, not 
precisely for complete idiots, but for 
those who knew nothing about 
BASIC. 

Understand that the book is com- 
pletely mad. I particularly recall a 
rattlesnake crawling across the page 
saying “I am not a string, so don't 
thread on me!" Elsewhere it shows 
how to calculate the speed of a snail 
in miles per second (which is not a 
bad way to learn about very small 
numbers). 


for all the facts. 


*TurboDOS Is a trademark of Software 2000, Іпс.; MP/M Il and CB-BO are 
trademarks of Digital Research, Inc.; NET/82 is a trademark of MuSYS Corp.; 


RM/COBOL is a trademark of Ryan-McFariand. 
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Specialists in Multi-user Microsystems 


ALLIOGETHERNOW 


КМ/СОВОІ* TurboDOS 1.2* 
and MuSYS Network Slaves 


ATTENTION OEMs & SYSTEMS INTEGRATORS — Now you 
can add minicomputer software and low cost, point-to-point 
networks to any Z80-based mitrosystem. With MuSYS network 
slaves and RM/COBOL, you can run most COBOL-based busi- 
ness applications software on your system. With TurboDOS 1.2 
you're free to design the network that fits, even complex point- 
to-point setups where masters and slaves are equals and where 
hardware differences make no difference. TurboDOS breaks 
down the architectural barriers to networking, and its compat- 
ibility with MP/M II* plus the CB-80* and RM/COBOL compilers | 
allows you to run multiuser software right out of the box. 
MuSYS network slaves, such as the NET/82*, come complete 
with everything else you need to add stations to your system: 
Z80A CPU, up to 128K bytes RAM, two serial ports and many 
other features. Yes, MuSYS can help you put it all together, 
complete with generous quantity discounts. Write or call today 


1451 Irvine Blvd., Suite 11 
Tustin, CA 92680 

(714) 730-5692 

TWX: 910-595-1967 
CABLE: MUSYSTSTN 


Circle 267 on inquiry card. 


ЛИШ ТЕГИ ЛД 


Reset Ready Error 


Time is money. You have a 
computer system because you 
know that it saves you money by 
simplifying procedures and 
reducing time normally involved in 
your work. Time is an important 
resource which should not 
be wasted. You are 
wasting valuable time if 
you ever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen- 
sive universal printer buf- 
fers which any computer 
user cannot afford to be without. 
Any computer—any printer 
(or plotter!) whether parallel or 


More copies. Microfazer is 
equipped with a copy feature 
allowing additional copies of the 
buffered information—from one to 
as many as you want—with the 
mere press of a button. When you 


need your information repeated, 
for whatever reason, it's always 
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"PRINTER" BUFFER. | 


memory you need— 8K, 16K, 

32K, or 64K. One model even 
comes with up to 512K! You may 

use several Microfazers in series to 
create just whats right for you. 

Take data in from a serial computer 
and out to a parallel printer. 
> Or in from a parallel com- 
MEN puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
8K of buffering, $189 (16K), 
$225 (32K) and $299 for a 
full 64K. Serial-to-Parallel, 
Parallel-to-Serial and 
Serial-to-Serial models have slightly 
higher prices. 


serial. Microfazer receives informa- 
tion from the computer at ultra 
high speeds causing the computer 
to think the printer is printing just 
as fast as the computer can send. 
Microfazer holds the information 
until your printer can handle it, and 
then sends it on. 


Circle 320 on inquiry card. 


right there—inside Microfazer. 


Microfazer™ stack. Microfazer 
can be stacked with popular 
modems or other peripherals. 
Some models can plug directly 
onto the back of your printer. 
Install it in less than 60 seconds, 
and choose the amount of buffer 


QUADRAM 


CORPORATION 


4357 Park Drive/ Norcross, Ga. 30093 
(404) 923-6666 


If you have friends or relatives with 
access to a computer and any interest 
in learning BASIC, I don’t believe 
you could do better than to give them 
this book and sit them down in front 
of a machine. (However, if they suf- 
fer permanent mental damage, | will 
not be responsible. I’ve warned you 
of Dijkstra's views.) 


Go FORTH, Young Man 

Recently I got an angry letter from 
an Apple enthusiast suggesting that I 
should retitle this column “CP/M 
Users" or "S-100 Bus Users." There's 
justice in that. Just at this moment all 
my computers are S-100 bus and 
CP/M, and I don't write much about 
things I don't use. However, what I 
have isn't accidental, either. 

Computer capabilities change like 
dreams. How, then, shall we keep 
up? Well, we can't. But we can try, 
and one way is to adopt a motto: 
“Iron is expensive, but silicon is 
cheap." That is, get a good standard 
bus machine, and when new modifi- 
cations come out, you can afford to 


buy a card every now and then. Of all 
the readily adaptable machines I've 
examined, the S-100 bus variety 
seems the most versatile and most 
likely to be in the forefront of the 
small-computer revolution. And do 
understand that when I give opinions 
like this, Ive discussed them with 


| think I'd rather chase 
geese for pens than 
have to use BASIC to 
write an editor. 


many others who have a lot of knowl- 
edge and experience. Even so, I may 
be wrong—indeed, the way things 
change so in this field, l'm bound to 
be wrong sometimes. 

Another reader asks why I ignore 
FORTH, which has a respectable 
number of dedicated—dare I say 
fanatic?—devotees. Alas, I continue 
to agree with my mad friend: FORTH 


DO YOU KNOW WHE E YOUR COMPUTE 


VISION-80°80x24 Video 
Display Card 


Vista Computer Company's new Vision-80 board isa 
sophisticated yet easy to use video display card for 
the Apple™ computer. 


by AMDEK 


floppy 
DIS 
51/4" - 100 PER BOX ок 


ALLCERTIFIED — 10 
GUARANTY 


$14900 
ABOVE WITH HUB RINGS 


$16900 
FLOPPY DISK DRIVE} PROTOTYPING CARDS 


Apple*9.95 
IB М 549.95 


VIDEO : 22s: 
2. POWER-BRIGHT 


3. V-HOLD 
4. H-HOLD 


"IM 


AM ONITOR WARRANTY YOUR APPLE 
95 TRACK ZERO MICRO SWITCH 
$79 DDS 3.2.1¢ DOS 3.3 Phe А 
PPLE PASCAL¢ CP/M Systems 
16K RAM CARD 
"LANGUAGE Т TRANSPARENT 


COEX FACTORY WARRANTY 


286 October 1982 © BYTE Publications Inc 


*287° 


CABLE INCLUDED 


"Components Express, I. 


rem 1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 


is not a higher-level language at all. 
Instead, it's a kind of assembly lan- 
guage that uses the programmer as a 
precompiler. 

This is not to say that you can't do 
magnificent things in FORTH, and in- 
deed I'm told that the language is 
nearly ideal for certain kinds of pro- 
grams. It's good with graphics, and 
Atari programmers are enthusiastic 
about its power for writing games 
and drawing elaborate maps and dis- 
plays. (Of course, Atari programmers 
have a heavy incentive to like 
FORTH: for a long time it was nearly 
the only powerful language available 
for their machines.) 

The problem is FORTH is unlike 
most languages and thus takes a lot of 
learning; and until recently you had 
to invest a good deal of time in the 
language before you could tell 
whether it was right for you. That has 
now changed. Whether or not you in- 
tend to learn FORTH, you can learn a 
lot from Leo Brodie's new book Start- 
ing FORTH. 

[ very much liked this book; in- 
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VISUAL presents ergonomic elegance and 
high performance in a low-cost terminal. 


Tilt: 10° forward, 15° backward _ 
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costs drastically less, It offers the features you expec 
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(Detached keyboard; memory allow easy selection of terminal parameters. 
N-Key Rollover | And you're not limited to mere emulation. As the chart shows, 
| ay Click the VISUAL 50 has features and versatility the older, less power- 


Set-Up Mode | YES | NO | WO | NO | NO ful low cost terminals simply cannot match. 
The price of the VISUAL 50? Only $695 list. Call or write for 
N full details on the latest in the industry's finest line of video 
| YES JE terminals. 
t| YES | NO | NO [ Service available in principal cities through Sorbus Service, 
| | NO Division of Management Assistance, Inc. 


Гүн | ws | wo | во | YES 
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| NO | NO Seefor yourself 


Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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SBC-880 S-100 IEEE STAND ALONE 
FEATURES: R5232 Parallel and Senal 1/0 Рот € Pro 
qrümnmiüble Baud Rate 110-9600 € Progrimmanle Inter- OUR PRICE 
nal Timers © On Board EPROM э 1K On Board RAM 
$205" 
CABLE. ,... = 00 
roc 1 5-1 00 IEEE 696 
USES WD1795-02 
FEATURES: State of the art digralseparator ® 2.2CPM Bios for 5BC2/4 and 
FDC-! * Drugs both SH” 6c HC antemried ® Step Rates OUR PRICE 
Provin Comqreration, Asgsemblgd andl Tastod 
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i ie APPLE II 
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val Timers ® BSR X-10 Ultrasonic 

interface © 16K RAM. 

Synergy-Card with 16K RAM and Instiuction, . . 
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OPT-2 Adds Clock Calander (must have Opi-T) 

OPT-3 Adds BSR X-10 Interface (must have Opt-1/-2) . , 

Parallel Cable $30.00 Serial Cable 
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16K RAM EXPANSION KIT 
FOR TRS-BQ0 MODEL III 
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Mail Order—Minimum Order: $ 10. Send Money Order t Check to: 
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VISA or Mastercard (please include expiration date), Add $2.00 
postage and handling to order. Californraresidents add 656 silestax. 
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deed, I was given it in San Francisco 
and idly thumbed through it in the 
airport bar while waiting for my 
plane. Next thing I knew I was 
trapped. I read it while flying home, 
and then when I got home I continued 
reading; and when you consider that 
I'm not a FORTH enthusiast, and in- 
deed don't much care for the lan- 
guage, you'll have an idea of how 
well Brodie writes. I can’t imagine 
why a book about FORTH, illustrat- 
ed with goofy cartoons of a smooth- 
talking interpreter, a masked execu- 
tioner, a tonsured dictionary-writing 
compiler, a numbers runner, and 
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various monsters would fascinate me; 
but it did, and indeed kept me reading 
long after I decided that FORTH was 
not for me. 

If after reading Brodie you decide 
you want to use FORTH, I'm told 
that FORTH Encyclopedia by Mitch 
Derrick and Linda Baker is very good. 
Note that I do not myself endorse it. 
The authors gave me the book, and it 
seems to be written in English; but it's 
a reference work, not a text, and thus 
organized in a way that assumes you 
know more about FORTH than I'm 
ever likely to. People who do know 
FORTH seem to like it a lot. 8 
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An Introduction to 
the Human Applications 
Standard Computer Interface 
Part 1: Theory and Principles 


To evolve into a consumer product 
the computer must have a standard, easy-to-use format. 


Many people see the personal com- 
puter as merely a cheaper, smaller, 
and slower version of its larger data- 
processing relatives. However, it's 
becoming apparent that the personal 
computer is an entirely different type 
of machine, shaped by a tech- 
nological evolution that should result 
in computers that work for people, 
rather than the other way around. 

The proposed Human Applications 
Standard Computer Interface 
(HASCI) was designed as an impor- 
tant step in that evolutionary process. 
It is the result of approximately six 
years of effort, proceeding from the 
most general considerations to a very 
specific result. I will describe this pro- 
cess of development in two parts. 
First, I will explain the theory and 
principles behind the HASCI inter- 
face. We'll learn why the interface is 


Copyright © 1982 by Rising Star Industries. 
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Chris Rutkowski 
Rising Star Industries 
24050 Madison St., Suite 113 
Torrance, CA 90505 


needed and what it is generally in- 
tended to do. Next month, in part 2, 
I] describe the actual implementa- 
tion and design specifications of the 
interface. 


Theoretical Background 

I entered the microcomputer mar- 
ketplace in 1975, during the very in- 
fancy of our industry. Then as now, 
those of us on the "inside" of the in- 
dustry saw visions of microcom- 
puters gracing every desk in the 
world someday, when the industry 
grew up. 

Then as now, the consensus of 
opinion within the industry was that 
the microcomputer would be the 
bright star of the future. We knew it 
was so, but we couldn't prove it; 
therefore, financial backing was hard 
to come by. It is easy to forget that, in 
1975, the microcomputer was not yet 
the darling of the venture-capital set; 
Wall Street had taken a bath on com- 
puter companies just a year or two 


earlier during a recession, and our 
claims to have found a magic formula 
for success fell upon jaundiced ears. 
The one precept on which everyone 
seemed to agree was that no one 
could predict such a fast-changing 
market more than a year or so in ad- 
vance. 

In the intervening years, I've heard 
that phrase a hundred times or more; 
I suspect you have too. It's one of 
those pieces of common wisdom that 
sounds good in a speech and makes 
for good press: the media repeat it, 
the bureaucrats who read the media 
repeat it, and the media repeat it 
again. This sort of publicity is dis- 
couraging. Nevertheless, with 
blinders firmly in place, enterprising 
companies continue the struggle to 
design their way into a murky future. 


The Challenge Accepted 

In 1976, during the first Atlantic 
City Computer Show (thank you, 
John Dilks, for your vision) the "can't 
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predict” motto rang loudly in my 
ears. It was plain at the time that if 
our industry was to put a microcom- 
puter in every home, the two essen- 
tials were money (lots of money) and 
manufacturing capability. It was also 
plain that prediction precedes pro- 
duction; no company executives in 
their right minds would put up the 
megabucks necessary to develop the 
microcomputer without knowing 
where that development would lead. 
Tooling for extreme mass production 
costs millions; for that kind of invest- 
ment a one-year prediction lead was 
far from adequate. 

Thus it was not until 1981 that IBM 
entered the personal computer mar- 
ket. It is to that company’s credit that 
its machine avoids most if not all of 
the inanities perpetrated by IBM's 
peers. Witness the pitiful efforts of 
most minicomputer companies to in- 
troduce personal computers over the 
last few years; most if not all of these 
machines were obsolete before the 
first carton was shipped. The only 
prediction those companies could 
make was that their profitability 
would plummet within a few years if 
they couldn't penetrate the micro- 
computer field. And in fact, this has 
come to pass. 

On the subject of market predict- 
ability, many heated discussions took 
place comparing various hardware 
and software components, but I 
realized that further arguments on the 
advantages of one processor over 
another, one operating system over 
another, or one language over 
another were wasted words unless 
you knew how those items related to 
the evolutionary path of the indus- 
try—the yardstick for measuring 
potential worth. And I took it upon 
myself to research the question of 
prediction. 


Research Methodology 

I chose a most unscholarly 
methodology, but one well suited to 
the task. Rather than dig through 
stacks of ponderous marketing tomes 
in dusty libraries and research what 
had already been done, I reasoned 
that any worthwhile work was prob- 
ably buried so deep as to be invisible. 
After all, if viable principles of pre- 


dictability (in terms of the computer 
market) were available, why weren't 
they in use? I therefore decided to 
conduct a broad survey of earlier 
technological industries, narrowed 
down to those that had reached the 
mass consumer markets. 

I scanned the marketing history of 
twentieth-century Western civiliza- 
tion, seeking instances where highly 
technical products were converted 
into mass-market commodities over a 
relatively short period of time. If you 
think this through yourself, you'll 
find several examples, including 
radio, television, electric lightbulbs, 
and of course the automobile. 

I soon perceived a pattern in the 
emergence of these products that 
either had gone unnoticed before or 
had been erroneously classified as 
unimportant. To illustrate this, let's 
consider how one such product 
evolved. 


Case Study: The Automobile 

I ask you to turn your mental clock 
back to the year 1905 and consider 
the state of the automobile market at 
that time. 

First, the automobile was nowhere 
near mass production yet. Most 
manufacturers were backyard experi- 
menters (I suggest that the phrase 
"garage shop" must have originated 
somewhere around here). They were 
technology freaks working on the 
hottest gadget then conceivable. 

Peruse some of the popular 
literature of the time; items about the 
coming wave of horseless carriages 
abounded. There were literally hun- 
dreds of fledgling manufactur- 
ers—every bicycle and carriage shop 
fancied itself to be the next Pullman 
Company (the coach manufacturer 
that became very successful making 
railroad cars). And what cars they 
made! Although most had four 
wheels, their similarity to the 
automobile of today stops there. 
Some of those contraptions were 
steered with tillers like a boat, while 
others had reins like a wagon. А few 
had three wheels. They had hand- 
brakes on the right and foot brakes 
on the left; fixed throttles and throt- 
tles on the dash. Few if any were 
closed in with a roof. And not one 
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was truly practical for the average 
person. (Does this sound familiar?) 

It’s easy to look back at these early 
machines and say, “How quaint.” It’s 
easy to overlook the fact that every 
single engineer and user had his or her 
own idea of perfection. Ideas abound- 
ed, and while each no doubt had 
some validity, no one could agree on 
what was valid and what wasn't. In 
modern terminology we would say 
that the engineers were coming up 
with possible design elements that 
were combined almost at random 
into architectures (a collection of 
design elements). 

Now turn your mental clock for- 
ward to 1925, and consider again the 
state of the automobile. Things had 
definitely changed. The auto was in 
mass production. Hundreds of thou- 
sands per year were being added to a 
blossoming economy. And more im- 
portant, we find that every car on 
the road had a steering wheel and a 
throttle, brake, and clutch on the 
floor. It had windshields and head- 
lights. We find that, with the excep- 


tion of a relatively few details, you 
would be able to climb into the typi- 
cal automobile of 1925 and drive it 
away. 


Architectural Stabilization 

By 1925, the architecture of the 
automobile had become standard- 
ized, That architecture has not altered 
significantly in the ensuing 57 years. 
Today, the products that you see 
parked on the streets and recognize as 
automobiles are architecturally iden- 
tical to each other. No architectural 
difference exists between a Subaru 
and a Rolls-Royce. 

If you check other technical mar- 
ketplaces (for example, that of televi- 
sion), you will see that this same 
phenomenon has occurred. First, in- 
dependent engineers developed a 
wide variety of design elements. 
Then their ideas were assimilated 
and adapted until, now, the architec- 
ture has ceased to change. I call this 
phenomenon architectural stabiliza- 
tion. 

In the period following architec- 


tural stabilization, the design effort 
and creativity that were previously 
engaged in the random creation of ar- 
chitectures is now geared toward the 
refinement of the design elements that 
comprise the stabilized architecture. 

This point is crucial: a stabilized ar- 
chitecture ends the game of random 
invention and redirects the tremen- 
dous creative energy of engineers to a 
better-focused goal—the improve- 
ment of the design elements. The im- 
provements realized may be quite 
substantial. For example, consider 
suspension systems. Before 1925 no 
automobile had a suspension system 
truly worthy of the name. In the en- 
suing years such comfort items 
evolved beyond all prediction. 

Thus we see that while architec- 
tural stabilization may seem to limit 
certain aspects of design, it can and 
should precipitate a design revolution 
far more exciting than pure laissez- 
faire engineering. 


The Mechanics of Stabilization 
A detailed analysis of the market- 
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ing factors that affect each step of a 
product's life span is beyond the 
scope of this article. However, the 
results of my investigations revealed 
the following sequence of events 
leading to architectural stabilization: 


eFirst, engineers (or technical 
specialists) conceive of a new product 
class and build it for its own sake. 

e Engineers then use the product. 

elf the product promises to fun- 
damentally revise the quality of life 
for its users, the number of par- 
ticipating engineers will swell. (They 
sense the market potential and have 
visions of earning wealth and fame.) 
eEventually, this growing en- 
thusiasm gains popular notice, and 
certain nonengineers purchase the 
product. These nonengineers find the 
architectures designed by engineers to 
be difficult to use; they recommend 
improvements but are willing to 
undergo difficulty in using the prod- 
uct. They are "enthusiasts." 

è Increasing demand increases pro- 
duction, which lowers the product's 
price. 

ePeople who are not willing to 
undergo substantial difficulty in using 
the product purchase it. These users 
are disappointed by the currently 
available products. They are con- 
sumers—they want the benefits with- 
out the difficulties. 

eMore communication about the 
product occurs in the popular media. 
elf the product does not fill a truly 
fundamental need, its popularity sub- 
sides, leaving a core group of en- 
thusiasts that will then grow at a 
slower rate. The product will show a 
gradual evolution of architecture 
across time. 

elf the need for the product is truly 
fundamental, demand continues to 
grow, but actual market growth may 
slacken. 

eThis growth of demand (potential 
market) motivates engineers and en- 
thusiasts to redesign the product to 
make it easy to operate. In other 
words, swelling demand precipitates 
the creation of a human interface that 
makes the device easy to use. 

e An easy-to-use version of the pro- 
duct finds a ready and willing 
market. 
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eThe first manufacturer to imple- 
ment ease of use soon gains a market 
edge. 

e Other manufacturers either follow 
suit or perish. 


This sequence, or one closely 
analogous to it, occurs in the evolu- 
tion of all product markets. For the 
microcomputer market, certain fac- 
tors have become clear. First, the 
microcomputer market has not yet 
achieved architectural stabilization. 
Second, the microcomputer appears 
to have all the elements necessary to 
cause architectural stabilization to 
occur; that is, its impact on users is of 
sufficient importance to force stabil- 
ization to occur. Third, the micro- 
computer market has currently 
reached that step of increased popular 
demand that should precipitate the 
development of an easy-to-use ver- 
sion of the product. 

It's no accident that human-factors 
engineering has risen to such promi- 
nence over the last year. It is a natural 
and necessary step in the evolution of 
the product classification from a tech- 
nical specialist's market to an enthusi- 
asts market and finally to a consum- 
er's market. 

Thus the development of a human 
interface coupled with mass-produc- 
tion technology should be the key to 
opening the consumer market for the 
computer. 

Let me digress for a moment to 
observe that architectural stabiliza- 
tion occurs at many levels of observa- 
tion, not only with products such as 
those discussed here but also with 
subproducts —raw materials and their 
elemental forms. All undergo micro- 
cosmic architectural stabilization. 
Likewise, stabilization tends to occur 
in structures far larger than products: 
nations, families, and businesses. All 
exhibit variations of this same phe- 
nomenon. It thus appears that ar- 
chitectural stabilization is a fun- 
damental mechanism of systems evo- 
lution: the imposition of a mutually 
accommodative interface between 
two counter efforts, thoughts, forces, 
or intentions. 


In Search of a Human Interface 
The many clues that led to the de- 
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OH: Cleveland 
(216) 333-3725 


PA: Pittsburgh 
(412) 261-0406 
Philadelphia 
(609) 939-4762 


TX: Dallas/Ft. Worth 
*(817) 261-5312 


WA: Seattle 
(206) 455-4725 


MI: 


*Includes OEM Sales 


Dysan Diskettes are also available 
from all ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 

For the location of the Dysan sales 
outlet nearest you, contact Dysanat: 
(408) 988-3472 

Toll Free: (800) 538-81 33 

Telex: 171551 DYSAN SINTA 
TWX:910-338-2144 


Dysan 


CORPORATION 
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- Ifyou said at least $186.50*, you're probably close. ` 


Confused? It’s simple. The minimum cost of a one-sided, single den- 
e 5Йу8" diskette equals the purchase price plus the cost of the time S 
to fully load the data onto the disc*. The adjacent diagram tells the ` 
story. As you can see, the purchase price of a diskette is a small 
| fraction of the total cost of ownership. So why not pay a 
| few cents more for.the best diskette available? ` 
: That's where Dysan's qaality comes in. Dysan disk- 
 ettes and mini-diskettes are manufactured to 
. the toughest quality standards іп the industry. 
А Every diskette is tested between the tracks 
as well as on the tracks to insure you 100% 
error-free recording over the entire disc 
surface. Dysan quality protects your 
investment of $186.50. 
^ You know how costly time and data 
| losses can be should your "bargain" 
diskette be faulty. Every penny you 
| think you save on the purchase of 
| magnetic media could cost you 
| dearly. Why take the risk when you 
can have Dysan? 


|= 


"i / 
* $4.00 represents = *$182.50 represents the cost of data 
ү lY. ^ Dysan'ssuggested loading (approximately 22 hours at 
| Our Media Is Our Message retail price for a one-sided, single 11,106 keystrokes/hour at a labor cost 
f Patri ə density 8" diskette, packaged ten of $8.23/hour), based on 1981 Data 
| 5201 Patrick Henry Drive to a box. Minimum total cost of Entry Management Association 


Santa Clara, CA 95050 | ownership = $186.50 [DEMA] National Averages. 


350K to 38 megabytes of built-in storage 


erSystems 


геч 


Plus... multi-user capability · 


CMC's SuperSystems are offered in seven 
computers, from the Model 100 CPU terminal 
which boots directly off our hard disk.system, 
to 38 megabytes of storage in 5% " hard disks 
built into the desktop computers. in between 
there are two 5%” floppy drives, available іп 
350Kb or 750Kb or 1.5 megabytes of disk 
storage. 

Our SuperFive, Superfen and Super20 
systems offer 6, 12 or 19 megabytes, respec- 
tively. 

Included also are CP/M 2.2 operating 
system and Microsoft Basic 80, diagnostics 
and communications software. Standard are 
two Z80A processors operating at 4mhz, full 
ASCII keyboard, numeric keypad and cursor 
controls, 64k RAM, battery-operated real time 
Clock, lower case descenders, 25 lines by 80 


Character screen format, reverse video, twa 
RS232 ports, and other features. 

CMC's SuperSystems offer you the best 
price/performance ratio in the industry. The. 


seven models support accounting, word pro-" 


cessing, programming and scientific applica- 
tions and a full range of standard software 
operating under CP/M. ` 

Our central hard disk system supports up 
to 64 users, with up to 80 megabytes of cen- 
tral disk storage. 

High resolution pixel graphics are available, 
too. 

Cost effective? You bet! For example, our 
SuperFive, with 6.38 megabytes of hard disk 
storage, lists for $5,995, or less than 94 
cents per kilobyte. 

CMC was the first to offer a 5% ” hard disk 


in a desktop micracompyter. We've been 
shipping systems for more than a year. Now 
we're the first with a 19-megabyte mini- 
winchester. 

Our systems are reliable. Just ask the hun- 
dreds of dealers selling our SuperSystems. 
We offer service and technical support, and 
Modula replacement, in the unlikely event you 
ever need it. 

Nationwide on-site service is available 
through CMC's dealer network. 


Prices start at $2495 


See us at Comdex, Booth No. 4128 


A Division of Computer Marketing Corporation 
11058 Main © Suite 220 • Bellevue, WA 98004 * Phone (206) 453-9777 © Telex: 152556 SEATAC 


Call Toll-Free 1-800-426-2963 
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System Controls 
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File Controls 


SHIFT ® 
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Applications 
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BOLD ITALIC] SIZE STYLE 


Typestyles 


Figure 1: The Human Applications Standard Computer Interface (HASCI) keyboard divides the computer system into a series of 
menus that link the user (as pattern recognizer) to the computer (as symbol manipulator). Virtually every application requires that 
certain fundamental actions be performable, and these fundamental actions are placed directly on the keyboard. 


velopment of our proposed human 
interface (HASCI) came primarily 
from fields far removed from the nor- 
mal realm of computer science. The 
difficulty was this: before an interface 
could be designed, the actual relation- 
ship of man and computer had to be 
defined. | had concluded early on that 
the entire question of artificial in- 
telligence could be ignored in the de- 
sign of an interface, which was for- 
tunate since no workable definition of 
intelligence exists. Rather, an inter- 
face involves questions of capability: 
What can people do, and what are 
they good at? This approach proved 
very profitable. 

Even if you were offered a million 
dollars to manually multiply two 
times two a million times, you would 
have a very difficult time completing 
the task; most humans would be psy- 
chologically incapable of completing 
the job. Yet virtually any computer 
can do it easily and with remarkable 
speed. Conversely, such problems as 
"recognize a certain person's voice," 
solved by almost any infant (especial- 
ly if the voice belongs to the child's 
mother), still represent a major chal- 
lenge to even the finest computers 
and programmers. 

An analysis of these problems sug- 
gests that people are much better than 
computers at recognizing patterns, 
while computers are much better than 
people at manipulating symbols. 


@— Circle 70 on inquiry card. 


Following this logic, the ideal rela- 
tionship of computer and user should 
involve the computer as a symbolic 
manipulator and the user as a pattern 
recognizer. 

This explains the overwhelming 
popularity of word processors and 
spreadsheet calculators. One manipu- 
lates words and letters, the primary 
symbols of man. The other manipu- 
lates numbers, man's second most im- 
portant symbol set. 

It follows that a complete computer 
for the typical user should provide 
the facilities for manipulating all the 
primary symbols of man (words and 
letters, numbers, general symbols or 
drawings, and the temporal relation- 
ships between these symbols—time). 

We usually manipulate these sym- 
bols on pieces of paper, which if 
saved for later reference may be 
generically called documents. We re- 
quire a means of storing, retrieving, 
and indexing these documents and of 
communicating their contents to 
some other person. 

These considerations gave birth to 
a hardware-software synthesis. 
Rather than take the accepted path of 
generalization—designing the com- 
puter interface to accommodate any 
imaginable task—we conceived of an 
interface that would be specifically 
designed for symbolic manipulation 
tasks as described herein. The HASCI 
keyboard (figure 1) was the result. 


Fundamental Principles 

The described theoretical explora- 
tions led to the evolution of a number 
of principles that form the rationale 
of the HASCI standard. A detailed 
examination of these principles 
follows. 


The Computer Is a Tool 

The computer as symbol pro- 
cessor and the user as pattern 
recognizer complement each other 
well. In this arrangement, the weak- 
nesses of each can be ignored; their 
strengths added together form a 
synergetic whole far more powerful 
than either, and such a blending of 
strengths is the functional property of 
any tool. 

A hammer uses the advantages of a 
steel working face (hardness and 
mass) combined with the advantages 
of the human arm (motion and 
leverage) joined by an interface (the 
handle) to perform some task dictated 
by intellect. Similarly, the computer 
uses the advantages of electronics 
(rapid manipulation of symbols) 
combined with the capabilities of the 
human mind (pattern recognition), 
joined together by an interface (key- 
board and screen) in order to perform 
tasks dictated by intellect. 

In an ideal situation the relation- 
ship of user and tool approaches one 
of transparency. The user is able to 
apply intellect directly to the task; the 
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tool itself seems to disappear. This 
transparency is characteristic of all 
expert applications of tools—every- 
thing from hacksaws to racing cars. 
Thus, a study of tools as a class can 
provide us with a set of rules that are 
applicable to a computer interface: 


e The interface is a means of control- 
ling the tool. 

eThe interface must accommodate 
the needs of both the application and 
the user. 

eThe interface itself must present the 
information necessary for its use. 
eMastery of the interface may re- 
quire practice. 

e With mastery, the interface must 
become transparent to the user. 


Clearly Label the Controls 
lelevisions are easy to operate. 
They have a limited number of con- 
trols. À stereo may have far more 
controls—complex models have 
dozens. But in each case, the controls 
either produce an immediately 
observable effect or are very clearly 


INVITES YOU TO 
SAVE UP TO 40% 


COMPARE: 20" Rices 


SYSTEM SPECIAL! - 


ATARI 


EPSON with 
GRAFTRAX + 


Prism 


400 (16K) 
800 (16K) 
MX - 80 


MX - 100 
.0.5 


VIC 20 $245 


TRS 80 10% OFF 
CATALOG 


PAYMENT: Cashier's checks, certified checks, money orders, and hank wires honored immediately, 

Add 3% for Visa & Master Charge. Allow 20 days for personal checks to clear 

REFUNDS: 10% restocking charge on all returns uc exchanges, No refunds on opened software, Call first. 
GUARANTEE: All products with full manufacturer's warranty. Sanyo arc Apple warranty availahile, 

We have fullrepair and service facilities for ail electronic repairs with HP, Dynascan, Pioneer, Sanyo and 
Apple trained and certified technicians, For any technical service call hem for mstant advice or questions 


figlw on thelr benches at (503) 479.4150, 


REPAIRS; Call for details on quality guaranteed discount repair and reconditioning service. 
We have been repairing electronic equipmem for 12 years and love it! 
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MX - 80FT 


80 w/color $1794 

Prism 132 w/color $1995 

FOURTH DRIVES 

Controller - w/Apple 3.3 $99 
DOS and Manual 

TERMS: MINIMUM ORDER — $100.00 


SHIPPING: Add 396 of total transaction for UPS brown (graunu] ar 6% for UPStlue fair), Parcel Post, 
nr any special arrangements. Minimum shipping charge - $4.00 


labeled as to their function. In each 
case, a relatively casual comparison 
of the controls on the device with the 
results produced and the understand- 
ing provided by intellect makes oper- 
ation almost self-evident. Such is true 
of all mass-consumed products. How- 
ever, on the average computer, there 
are numerous functions that are in no 
way self-evident. 

Perform this test: walk up to a 
computer you're not familiar with 
and pretend it's the first computer 
you've ever looked at. Then guess 
how to save or load a file of informa- 
tion. Get it? No, way! You've got to 
study the manual andlearn the code. 
You're required to learn and mem- 
orize the information. A little 
memory requirement is a positive 
thing: it makes the skill more valu- 
able. But when you must rely on 
memory, the interface is effectively in 
your head rather than on the 
machine. (Imagine the potential 
hazards if a power saw were designed 
this way.) 

We therefore see the necessity of 


providing controls for the major 
functions of the computer and of 
clearly labeling these controls. Ideal- 
ly, activating the controls should 
generate an instant feedback to the 
user: not just an audible "click" to 
prove the button was pushed, but 
also a significant change in status 
(such as a new message on the video 
display) indicating that something is 
happening. 


Transportable Knowledge 

The concept of transportable 
operator knowledge refers to the fact 
that users of consumer products ex- 
pect and demand that the skills they 
acquire in learning to operate one 
machine be applicable on any 
machine of the same class. 

For example, consider the type- 
writer. There are minor differences in 
the placement of certain controls, but 
a user who has learned on one type- 
writer can pretty well sit down at any 
typewriter in the world and type 
away. This is not because the task is 
overly simple: a typist must learn to 
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PRINTS LIKE A DAISY...COSTS LIKE A MATRIX. 


Integral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features Maisey™ printing. 
Maisey printing is a technique that 
allows you to produce correspondence- 
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much faster speeds. 

How fast? With Microprism Printer’s™ 
dual speed capability, you can output 
at 75срѕ іп correspondence- quality 
and 110срѕ in high-speed data mode. 
And it also features sharp, high-density 
graphics in an 84 x 84 dpi format. 

You'll get cleaner, crisper output 
than you ever thought possible in a 
single pass. 

Other standard features of the 


Microprism include proportional [ 


spacing, text justification and, of course, 
software compatibility with our more 
expensive Prism Printer™ line. 
The Microprism Printer is the 
perfect system mate that can handle 
all of your printing requirements. . . 
it’s the best of both worlds. So if 
you've been waiting for the price of 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Microprism Printer from 
Integral Data Systems. 
Stop in at your local dealer today 
and ask for a demonstration. If you 
need the name of the dealer nearest 
you, call us toll-free at (800)258-1386. 
Or write Integral Data Systems, 
Milford, NH 03055. 


MICROPRISM™ e^ uu Data Systems, Inc. 
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Microprism Printer, Prism Printer and Maisey 
are registered trademarks of Integral Data Systems, 
Milford, NH. 


manipulate a hundred or more keys, 
switches, and levers to operate the 
machine in differing circumstances. 
However, the typewriter as an ar- 
chitecture is fully stabilized to per- 
form its appointed task. All type- 
writers have carriage returns, a 
means of setting tabs, a margin 
release, etc. These are sufficiently 
clear that an inspection of any 
machine rapidly reveals how to per- 
form these functions. 

Now consider the computer. Near- 
ly every software writer and hard- 
ware designer has a unique way of 
telling a computer to save and load a 
file. Even though virtually every 
operator needs to perform these func- 
tions with great frequency, every 
time you change machines or pro- 
grams you have to learn how to save 
and load all over again. (This is not to 
say that any one of these ways is 
wrong; rather, that on a consumer 
computer the basics should be done in 
one workable, learnable way.) 

It is ironic that the data-processing 
and computer science industries have 
given so much attention to trans- 
portability of software. The benefits 
of this transportability appear to ac- 
crue primarily to programmers, and 
while it's understandable that people 
should create tools that they them- 
selves need, transportable software 
eases only the programmer's burden. 
Transportable operator knowledge 
serves all users. 

In a similar vein, it becomes clear 
that arguing the benefits of 16-bit ver- 
sus 8-bit machines is analogous to 
arguing the merits of 8-cylinder ver- 


sus 4-cylinder engines. Your choice 
should be based on how much pay- 
load you expect to haul, not whether 
you get a steering wheel with the ve- 
hicle. Performance from the consum- 
er's standpoint is the ease with which 
desired tasks are accomplished: fast 
and difficult is still difficult. 

When we approach the matter in 
this light, we realize that consumers 
will expect computers, both complex 
and simple, to have interfaces that are 
virtually identical. For all intents and 
purposes, anything that can be run on 
a 68000 microprocessor should be 
able to run on an 8080; the difference 
should be in how fast and how much, 
not how. 

In terms of operating systems, 
while Unix may have certain advan- 
tages over CP/M (or vice versa), this 
is of no interest to the average user. 
Operating systems are tools for pro- 
grammers. The symbol manipulator 
should function as an intelligent inter- 
preter between the user and the oper- 
ating system, and that interpreter 
should function almost identically on 
any operating system. (Most applica- 
tions programs are considered as run- 
ning under an operating system. The 
interface, however, should be consid- 
ered as running over the operating 
system. It actually mediates between 
the operating system and the user just 
as would a programmer. In this case 
the interface is the expert who makes 
the difficult seem easy.) 


Design Out Technical Choices 
Early in the days of the S-100 bus, I 
put together a kit for a serial interface 


board (the 3P+S). It was quite 
marvelous and went together easily, 
that is, until I got to the "jumper op- 
tions." There were dozens of options. 
You could configure the system just 
about any way you might imagine: 
number of data bits, parity, stop bits, 
and so on. All fine except for one 
small problem: I was a novice com- 
puter user and had no possible way of 
knowing which of these options 
served my purposes. After a few days 
of messing about and getting nowhere 
I asked a computer expert for help. 
He had the board configured for my 
system in a matter of minutes. 

This highlights a typical problem. 
Because a computer can be con- 
figured in many ways, experts often 
want to build in every conceivable 
option because "you never know 
what the user may want to do with 
the system." However, we have 
already accepted the concept that the 
consumer computer is a tool for 
manipulating symbols. So we do 
have an idea of what the user will 
want to do. 

Even a so-called user-friendly sys- 
tem may have an incredible array of 
choices. I recently bought what was 
billed as a user-friendly electronic 
mail system. It offers me options of 
stop bits and parity and data rate— 
just like the old 3P+S. It also 
presents a vast array of choices of 
how to send the data: compacted for- 
mat, binary code, straight ASCII 
(American Standard Code for Infor- 
mation Interchange), and more. The 
designer of this code apparently con- 
fused "user-friendly" with "all possi- 


OCTOBER SPECIALS ewe XEROX 820-11 5” DD - $1995* 


Ў FEATURES: 4MHz, 280A, CP/M BASED, 84K RAM, 12" HI RES SCREEN (24 x80), DDDISK CONTROLLER, THIN LINE 
GRAPHICS, ENHANCED SCREEN FEATURES (H/L INTENSITY, REVERSE VIDEO}, TONE GENERATOR, 2 RS-232 


PORTS, ONE PARALLEL PRINTER PORT, ALSO BOOTS AS INTELLIGENT TERMINAL. 


$199 OPTION PACKAGE 

в Z808 CPU SPEEDUP - Programmable to 6MH2 
(Simp'e plug-in installation) 

€ DISPLAY AISEA- Elevates 4" or 5", SteelConstnction 

e ACRYLIC GREENS CREEN- Molded tofit CRT 

e NYLONANTI-GLARE SCREEN - StretchaesovarCRT 

e SYSTEM DUST COVERS - 3 covers protect CRT, 
Drives & Keyboard 
“PRICE INCLUDES THE NEW 
XEROX 820 I! DISPLAY/PROCESSOR, 
KEYBOARD and 2 TANDON DRIVES. Hardw. 
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STAR — 


Save $46! 


$2990PTION PACKAGE Save $63! 
» INCLUDESALLTHETHES199 PACKAGE PLUS— 


e Box of 10 Diskeltes (5 Ya" 55/00) 
e Surge-Protected Multiple Outlet Sirip 

(6 outlets, circuit breaker, on/ofl, fight) 
a Enter Key for Numeric Keypad (installed) 
€ Cooling Fan fits in display/processor, quiet 
e Parallel Printer Cable for 820- 


All коле available separately — 
PLUS A 


DDITIONAL SAVINGS on other 
аге & Softwarel 


DATASTAR 
CALCSTAR 
SUPEHSORT 


XEROX 82011 SYSTEMS 
54" SS/DD - $1995" 
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While new printers with impressive specifications are introduced оп an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 


We have continually improved on the performance of the 05180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the 05180 one of the most versa- 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 


The DS180 printer is available nationwide through our network of sales/service distributors. 


datasoutn computer corporation 


PO. Box 240947: Charlotte, N.C. 28224: 704/523-8500 
Tix: 6843018 DASOU UW 
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More than 300,000 business 
professionals have discovered 
how much help our VisiCalc® 
program can be in planning, 
budgeting and forecasting. 
Now we can help businesses 
even more. 


VisiCalc 
Advanced Version 
does it all 

VisiCalc Advanced Version 
makes it easy to extend the 
problem-solving power, 
speed and accuracy of the 
“electronic worksheet” 
throughout an organization. 
With this program, 
you'll be able to leverage the 
knowledge of your most 
knowledgeable people. Make 
more productive use of more 
of your staff. And do a better, 
faster, smarter job. 


. 
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“I create a complex, yet easy-to- 
use worksheet...” 


The best way 
to do what every 
company wants 
to do better 


With VisiCalc Advanced Ver- 
sion, the people and depart- 
ments in your firm will be 
able to quickly develop their 
plans, in a uniform format, for 
easier consolidation into your 
overall plan. 

And everyone involved in 
your planning process will be 
able to make their most produc- 
tive contribution to the effort. 


Sophisticated 
planning made 
easy for everyone 

Using VisiCalc Advanced 
Version, knowledgeable indi- 
viduals within your company 
can create powerful, prefor- 
matted worksheets, or “tem- 
plates,” for nearly anything 
numerical. 

For example, the knowl- 


“Then, doing our department's 


budget is as easy as filling in the 


blanks!” 


“Те program makes tt practically 


impossible to make mistakes!” 


number. .. the new results are 
instantly calculated." 


edge of a corporate financial 


officer can be applied to create 


templates for complete and 
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“T ask ‘What if ?' by changing any 


consistent financial reporting. 
Then others in your company 
without extensive financial or 
computer expertise can easily 
use these templates to provide 
the desired information in 

a uniform manner. 

Its so easy. They simply 
"fill in the blanks" on the work- 
sheet. In seconds, the pro- 
gram performs all the com- 
plex calculations built into the 
worksheet, and displays the 
answers to problems that 
could have taken hours to 
solve by hand. 


Everyone 
can consider 
"What if... ?" 
The speed and versatility of 
VisiCalc Advanced Version 
make it easy to explore alter- 
natives. Both template build- 
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‘With just a few keystrokes I 
consolidate the worksheets...” 


L l 


ers and worksheet users can 
change any number in a prob- 
lem and instantly see the new 
results. Everyone will be able 
to analyze the impact of deci- 
sions before they make them. 


Mistakes locked 
out, help built in 
With VisiCalc Advanced Ver- 
sion there’s no worry 
about someone 
accidentally altering 


other important inform- 


Introducing better company 
planning, company-wide,with 
VisiCalc Advanced Version. 


protect all these parts of a 
worksheet. It can shield con- 
fidential data a user need not 
see and also guide a user step- 
by-step through a worksheet. 

You canalso insure that a 
user can’t enter a label whena 
number 1s called for—and 
vice versa. 

And if users ever need 
additional guidance in com- 
pleting their worksheets, 
VisiCalc Advanced Version 
provides comprehensive 
on-screen help, at a touch of 
the “?” key. 


Multi-sheet 
consolidation 
and finished 
reports, foo 

VisiCalc Advanced Version 
makes it easier to consolidate 
worksheet totals from various 


And produce presentation-quality 
reports for my boss.” 


groups, departments or 
divisions into concise, presen- 
tation-quality reports. 


See for yourself 
Visit your nearest computer 
store for a demonstration of 
VisiCalc Advanced Version. Or 


write us at 2895 Zanker Road, 


San Jose, CA 95134 for a copy 
of our brochure. 
Discover how easy it 
is to use electronic 


pany for problem-solving, 


formulas, titles or any V worksheets in your com- 


ation. The program can 


company-wide. 


VISIC ОКР" 


PERSONAL SOFTWARE" 


ble options accessible.” (The term 
“user friendly” must surely rate as the 
inanity of the decade. When was the 
last time you thought of a tool as 
"friendly"? "Usable" and "useful" are 
the appropriate operative terms.) 

Burdening the user with decisions 
concerning technical choices in no 
way addresses the task to which the 
tool will be applied, i.e., the 
manipulation of symbols. The system 
should automatically test the lines 
and choose settings appropriate for 
the circumstances. The user is then 
free to concentrate on the act of 
manipulating symbols rather than on 
the hardware. (This is how trans- 
parency is achieved). 

Thus a rule of thumb evolved: 
technical choices irrelevant to the 
symbol-manipulation task at hand 
should be eliminated from the user in- 
terface. 


Predictability 

In order to ease the chore of learn- 
ing the HASCI system, we have at- 
tempted to keep the system as 
straightforward and predictable as 
possible. We try to allow different 
operations to be performed.in a 
similar fashion whenever possible or 
appropriate. This does not require 
that there be only one way of doing 
each function, however. 

For example, you can move the 
video cursor by pressing cursor keys 


PERSONAL 
COMPUTER 


CALL FOR PRICE & AVAILABILITY 
16K MEMORY W/O DRIVES CALL 
64K MEMORY, 2 DRIVES. COLOR 

ADAPTER cusa va iA Ri уз 


on the HASCI keyboard. These 
arrow keys, when pressed in com- 
bination with the Shift key, or in 
combination with arguments such as 
WORD, move the cursor by dif- 
ferent units. Even complete novices 
experience little difficulty with this 
scheme. Learning is accomplished by 
inspection and some experimenta- 
tion. 
аат — Ao eee 
Burdening the user 
with decisions 
concerning technical 
choices in no way 
addresses the task to 
which the tool 


will be applied. 


However, experienced users may 
find this method cumbersome; mov- 
ing their fingers from the main key- 
board to type on a different group of 
keys slows them down. For the more- 
than-casual user, Control-letter func- 
tions (where you press a control key 
and a letter key simultaneously in- 
stead of a separate cursor key) are 
much quicker. Therefore, the HASCI 
processor also recognizes control key 
combinations for these same func- 
tions. 

In this fashion both the novice or 
occasional user as well as the profes- 


OSBORNE 


CALL FOR PRICE & AVAILABILITY 


EPSON MX-80., 


sional are well accommodated. 


Simplicity 

In designing a user interface it’s im- 
portant to keep simple things simple. 
More complex functions may be 
handled in a more complex manner 
because these will typically be used 
by more experienced users. 

It’s easy for experienced users to 
forget just how overwhelming a 
microcomputer can be. We attempt 
to judge the value of any product 
solely by the number of features 
offered for a given price. But what of 
the neophyte? Novices can assimilate 
only so much in one gulp, and 
that gulp is apt to be a small one. 

A year and a half ago | tested the 
concept of a seven-function word 
processor, analogous to a four-func- 
tion calculator. My premise was that 
severi functions are absolutely neces- 
sary for a useful screen editor: text 
entry, moving the cursor, insert char- 
acter, delete character, save file, load 
file, and print file. With these func- 
tions, you can handle almost any 
word-processing task. More ad- 
vanced functions can expand these 
capabilities and increase ease of use. 

I tested the validity of this screen 
editor on a number of nontechnical 
users and found that they could be 
taught these basic functions in a few 
minutes of verbal instruction. And 
with only these functions, the system 


N. E C PC-8000 


PC-8001A 32K W/24K ROM 
5 FUNG.KEWYS pasera 
PC-8012A 1/0 & EXPANSION 

SLOTS W/32K . 


ATARI 800 (16K) ...,.... 


64K MEMORY, 2 DRIVES. 
MONOCHROME & PRINTER 
ADAPTER усл nn nnn 

APPLE 1 SOFTWARE 

VISICALC 

VISITREND/VISIPLOT ..,....,.,.. 

VISIFILE .... 

VISISCHEDULE . 

VISIDEX : 

ВРІ BUSINESS SOFTWARE 

WORDSTAR .,,.., А 

HAYES MICROMODEM Il 

MICROSOFT Z-80 SOFTCARD .....299 


(800) 854-1941 
Outside Ca. Order Desk 


SERVING YOU 
SINCE 1979 
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4688 CONVOY STREET, SAN DIEGO, CA 92111 
CALL OR WRITE FOR COMPLETE PRICE LIST 


KAYPRO Il (KAYCOMP 11) CALL 
MONITORS 

AMDEX LOW-RES 13" COLOR |.. , .365 

SANYO 9" B&W , 

ZENITH 12" GREEN (ZVM-121) 

NEC 12" GREEN (JB-1201) .,.. 

TAXAN RGB VISION I ..,,.,..,.› 390 

TAXAN RGB VISION II 

TAXAN RGB VISION III., .. 
DISKETTES 

SSIDD/HUB RING (10) . 

WITH PLASTIC BOX (10) 25 


BASF 54%" 
BASF5'A" 


(714) 565-7092 


Technical & California 


MAIL ORDER 


EPSON MX-80FT ....... 

EPSON MX-100 

МЕС 8023 FRICTION/TRACTOR ,.. 
‘NEC 3530 SPINWRITER 


OKIDATA MICROLINE 82A.,,.,... 
OKIDATA MICROLINE 83A 
C.ITOH STARWRITER F-10-40PU. , 1495 
C.ITOH PROWRITER 8510 AP .,,,.499 
SMITH CORONA TP-1 
“OLYMPIA ES100 SERIAL 

PRINTER 


‘SPECIAL OF THE MONTH 


ATARI 400(16K) .........., —- 

410 PROGRAM RECORDER........ 

810 DISK DRIVE . T" 

16K RAM MEMORY MODULE 

850 INTERFACE MODULE 

830 ACOUSTIC MODEM ...... uu. 

ATARI VISICALC ..,,.,...-...-.. 199 

ATARI WORD PROCESSOR... .,.,125 

SHARP PC-1500 

PC-1500 HANDHELDCOMPUTER , .255 

CE-150 PRINTER/CASSET TE 
INTERFACE punso» ‚215 

СЕ-155 8K RAM EXPANSION UNIT. 120 


TO ORDER: Please send cashier's check or personal check (allow 
10 business days to clear). VISA and Master Card credit card ser- 
vice add 3%. Shipping, handling and insurance in U.S. add 3%. 


Minimum $5.00. California residents add 6% sales tax. Foreign 


RISK FREE 


orders add 10% for shipping. Equipment is subject to price change 
and availability. All equipment carries warranty. Store prices may 


differ from mail order prices. 


Circle 84 on inquiry card. 


The possibilities are end- 
less with the new Microfit™ 
instant personal computer. 

Use it for energy 
management. Or data 
base management. Or 
communications. Апу 
personal computer application. 
It transforms your terminal into 
a complete CP/M* system in about 15 minutes. 

CP/M means thousands of ready-to-use 
programs to choose from. Which means vou 
can convert that terminal to just about any 
use imaginable. 

Buy only what you need: microcomputer, 
microcomputer and disk drives, or fully 


configured system including terminal. 
Microfit retrofits all Lear Siegler ADM-3A 
and ADM-55, in addition to Televideo 912 and 
920 terminals. It doesnt affect your warranty. 
Microfit. Its a personal computer. And an 
on-line terminal. And gm 
much more. Call us 
Nationwide at (800) 
854-2684, California 
(800) 532-3717 Or 
write to the address 
below for complete 
information. 


DATA SYSTEMS MARKETING 


5710 Ruffin Rd., San Diego, CA 92123. 
Circle 122 on Inquiry card. 


MICROFIT. TURNS ORDINARY TERMINALS 
INTO EXTRAORDINARY COMPUTERS. 


«СРМ is i registered trademark of Digital Research Corporation, 


Circle 426 on inquiry card. 


MODEM 
:129*: 


No other acoustic modem 
gives you all these fea- 
| tures at this low price. 


The MFJ-1232 Acoustic Modem gives you a 
| combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 

| signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
"muffs" gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. "ON" LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x1'/2x4 in. 


Apple Il, II Plus: software and cable for 
modem, MF J-1231, $39.95. Plugs into game 
port. No serial board needed. 


Mri BS-232 TRANSFER SWITCH 
у 


$7995 


MF J-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 

| Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDS monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 


$ Q5 MFJ-1108 AC POWER CENTER. 
99 


e e dE PET 
It’s like having 
an extra port 


Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-filters isolate equip- 
ment, eliminate interaction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18х234х2 in. МЕЈ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 


Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 in MS, outside continental USA 


ENTERPRISES, 
INCORPORATED 


921 Louisville Road, Starkville, MS 39759 
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was truly useful. In fact, some of the 
users never asked if there were more 
functions. Even such a bare-bones 
editor proved to be a very useful tool, 
about as far ahead of a typewriter as 
the typewriter is ahead of clay tablets 
and sharp sticks. 

I am not recommending that a 
screen editor be limited to these func- 
tions. On the contrary, I believe that 
constantly increasing the power of 
the system to manipulate symbols is 
mandatory and very desirable. How- 
ever, the basics must not be obscured 
by the complexities of more advanced 
functions. 

The HASCI standard calls for a 
selection of the most desirable func- 
tions to be placed directly on the key- 
board with dedicated function keys. 
Many users will never venture 
beyond this—they will never feel the 
need to do so. More complex func- 
tions can be accessed via the use of 
Control-letter functions for access to 
specialized menus. 


Defang the Computer 

Over the years I've seen dozens of 
ways to get bitten by a computer. For 
example, one popular computer uses 
8-inch drives for increased storage. 
There's a catch, however: the disks 
absolutely must be removed from the 
machine before it is turned off; failure 
to do so results in absolute and com- 
plete loss of all data on every disk in 
the system. Now it's easy to say, 
"Always remember to take out the 
disks," but in fact even experienced 
users occasionally fail to remember. 
They get so wrapped up in the job 
theyre doing (as they should) that 
they forget that the hardware itself 
needs this critical piece of attention. 

Another computer hazard shows 
up in the use of editors. Have you 
ever deleted something and then 
wished you hadn't? Га be surprised if 
you said no. I know of no more awful 
feeling than to have just erroneously 
deleted a document that I put a 
week's work into. The system should 
be smart enough to alleviate or entire- 
ly eliminate these dangers. 

One answer to this problem is to 
deliberately place a slower menu 
structure in the way of any potential- 
ly destructive action. This often takes 


the form of a query, such as: "Your 
action will cause (a certain conse- 
quence) to occur. Please confirm this 
before I continue." 

Another solution would allow you 
to change any decision even after the 
computer has acted on it. This is ex- 
pressed as an Undo function key. 
Literally, this key allows you to undo 
or reverse your decision. For exam- 
ple, pressing the Undo key within a 
menu would take you to the prior 
menu. Pressing Undo within an editor 
after you had made a deletion would 
bring back the deletion. However, in 
order to fully defang the system, you 
should not allow the operator to un- 
do everything. For example, suppose 
you just typed in three pages of text 
and pressed the Undo key: would you 
want the system to Undo your three 
pages of text? Hardly. 

The HASCI concept requires that 
designers allow people to be people, 
not machines. Even the best of us oc- 
casionally forgets the right sequence 
or fails to do some required part of a 
protocol. It is the responsibility of the 
systems designers to defend the right 
of users to be human beings. 

One shortcoming of many com- 
puter systems involves the use of 
modes. I don't see modes as inherent- 
ly bad; certainly a human being does 
only one function at a time—you 
can't do order entry and write a letter 
at the same time. However, the prob- 
lem in most system designs is that it is 
very difficult to change between func- 
tions. 

Suppose you are merrily typing 
away and you need to calculate a few 
numbers for the document. Should 
you have to save the file, load the cal- 
culator, perform the computation, 
print the results, and reload the 
editor, all just to enter the result of 
your calculation? That's the trouble 
with modes. They make it difficult to 
change between functions and trap 
the user in the complexities of system 
integration, Common  symbol-ma- 
nipulation tasks and document- 
manipulation tasks should be accessi- 
ble with push-button ease. HASCI 
allows you to change functions at will 
by pushing the appropriate control. 
Furthermore, when appropriate, if a 
prior function is recalled, you should 


A HARD DISK COMPUTER АТ 


A PRICE THAT’S HARD TO BEAT. 


man 5995 
7 


RTI INTRODUCES “THE COMPETITOR” 


ө Micro-computer: Produced by ADOS 
Applied Digital Data Systems Inc, a subsidiary 
of NCR 


© CPU: 5MHz 8085A-2 
@ RAM: 64K Bytes, parity protected 


€ DISK: 5 Megabyte formatted 5:4 " 
HARD DISK 


@ Mini-Floppy: 800K Bytes formatted 
e INPUT/OUTPUT PORTS: 


— Serial port — console terminal (bidirectional) 
— Serial port — communications up to9600 baud 


Everything listed above... only $5,995! 

"The Competitor" is an integrated svstem. well-supported. 
with hard-disk and floppv backup that will run CP/M 
software in a large variety of business applications. 

We call it "The Competitor" because it is priced lower 
than many kits and hobbv-gradeproducts. vet offers more 
features, more reliability, more support. 

With it, vou can start small— but not too small. You 
can run accounting (which usually requires hard disk). 
inventory. A/R. A/B word processing. mailing lists. bill- 
ing. budgeting, and more. Plus, vou canexpandby adding 
multi-user capabilities (up to 4 terminals). more disk 
capacity (10 megabytes), additional RAM memory tin 
64KB increments). and a second printer. 

For vour minimum system. vou will need a CRT 
terminal and a printer, which are priced extra. 


= 8 bit parallel port— Centronics type printer 
— 13 bit parallel port— Letter Quality printer 
@ Service available through the NCR 
Corporation nationwide and worldwide 
network 
@ Standard Software: 
- MUON (CP/M Compatible multi-tasking 
operating system) 
= BASIC interpreter (Micro Soft) 


€ Dimensions: 1555" W x 154%" Dx 8'$"H 
€ Weight: 35 lbs. 


Terminal: ADDS 
Viewpoint — $639. 

* Movable keyboard 
* Micro-technology 


* Screen-tilt & Glare- 
reducing filter 

* 5 Built-in international 
character sets 


Printer: Centronics Model 739— 5649. 


• lOcpi. 16.7 cpi and elongated print at a speed of 100 cps in the 
mono space made and 80 cps in proportional space mode 


MUON Viewpoint are Trademarks of ADDS CP/M, CBBO PASCAL/MT + are trademarks ol Digital Research CBASIC is a trademark of Compiler System. Inc 
Wordsiar Mailmerge Superson Spellsiar Datastar Calcstar are trademarks of Micro Pro International Accounting Plus is a trademark of Sottware Dimension, Inc. 


SOFTWARE: 


We've tested many CP/M packages and can assure 
you that they load, run and do everything expected. 

Because space is limited, we can only list a few of 
the most popular packages available from RTI. 


CP/M SOFTWARE: 


Yes. Please send me... 


Û "The Сотре ш ог"”.................... 99,995. 

O The Terminal... ....... ..... 

El The Printer... ¢«44 phere” xS 649. 
Total enclosed $ 


Please add state sales tax, where applicable. Shipping 
charges will be billed to vou. 


| Languages — " ere се is рон аве eee want. | | 
i D CBASIC 8135; FORTRAN. CALL рин LOR factory Send your order iau — ^ І 
- O PASCAL/MT+ $315. O PL/I 5450. { 
1 J COBOL $765. O CB80 8450. RY} rese anc 4700 Chase i 
| ^w» Lincolnwood, IL 60646 
i Word Processing — { 
{ O Wordstar $445. Û Supersort $225. Name ү 
{ О Mailmerge $135, О Spellstar $225. Company i 
{ Accounting Plus — price/module $629, Adios і 
і О General Ledger O Inventory Û Sales Order | | i 
l O Payables O Payroll Entry City, State, Zip 
i O Receivables О Point of Sale [] Purchase Orders 1 
1 Phone{} à 
{ Data Base Mgmt. — Other— In a hurry? Call RTI, toll-free, 800/323-7520. In Illinois, i 
j O Datastar $315. Г] Calcstar 5265. Alaska, Hawaii, or outside the USA, phone 312/677-3000. н 
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Circle 364 on inquiry card. 


Back, 
by popular 
demand. 


Just a few years ago, illegal hunting 
and encroaching civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
States. 

Now alligators have made a 
comeback. 
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Conservationists 
intent on preserving this 
legendary reptile helped the 
alligator get back on its feet. 
Once again some southern 
swamps and marshes are ЖЕ. 
кела alligators. rta 
With wise 
conservation policies, i 
other endangered 
species have also made M 
comebacks . . . the H3 
E 


cougar, gray whale, . 
Pacific walrus, wood (AXE: .. 7] 
duck, to name a few. cca Y 
If you want to help WE 

save our endangered 
species, join the National 
Wildlife Federation, 3 | 
Department 106, 1412 Ё | | 


at M 


16th Street, NW, È 
Washington, DC р 
6 20036. pr. 
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find that function configured as you 
left it. 

In an ideal implementation of 
HASCI, you should be able to turn 
the machine off, then power it back 
up and find it just as you left it, even 
if it was running a program at the 
time. 


What You See... 

The phrase “What you see is what 
you get” summarizes a concept of text 
display on word processors whereby 


_ formatting commands no longer ap- 


pear as obscure codes imbedded in 
the on-screen text. Instead, the com- 
mands appropriately modify the dis- 
played text so that you can see your 
specified formats on the screen before 
you print out hard copy. For exam- 
ple, if you indicate that a line is to be 
centered, it will appear centered in 
the displayed text. In addition, if you 
specify a change in type style, the 
altered text will appear in a graphic 
approximation of that style, enabling 
you to visually distinguish it from the 
surrounding text. 

When we got the first sample of the 
Epson MX-80 dot-matrix printer way 
back when, it already had a terrific 
selection of type styles available: em- 
phasized, double-emphasized, com- 
pressed, etc. This opened up a whole 
new era of correspondence-quality 
printing, where the perfection of a 
fully formed character 15 gladly 
traded off for vastly increased ver- 
satility coupled with adequate 
legibility. The MX-80 was, of course, 
only the start. The newest printers 
now offer as many as 60 or 70 dif- 
ferent type styles, and they also offer 
programmable character fonts. We 
may certainly expect to see the matrix 
densities of these machines increase 
very substantially over the next year 
or two, widening still further their 
performance gap over the fully 
formed character printers. 

But then as now, the problem was 
that the editors and personal com- 
puters available were designed to dis- 
play on their screens only one or at 
best two or three different type 
styles—far fewer than even the first 
MX-80 was capable of printing. 

This meant that although the 
printers had the capability, the com- 


puters were far behind in making this 
capability available in anything 
resembling an easy-to-use fashion. 
Most of us have had to settle for in- 
serting control codes using one 
language-like protocol or another. 
This is clearly unacceptable because it 
violates the "easy to learn" maxim. 

Here is a case where very useful 
symbolic manipulation features are 
very difficult to access. The answer is 
to design the system with this 
capability in mind, make these func- 
tions easy to access, and at least 
where desktop units are concerned, 
place these changes right on the 
screen. This establishes a feedback 
loop which makes the system easy to 
operate. 

"What you see is what you get ” is 
more than a maxim. It is a crucial con 
sideration in the effort to make the 
symbol manipulators—computers— 
easy to use. 


Consumer Quality 

All the above principles and guide- 
lines add up to make the computer a 
consumable product. With the com- 
puter, as with any good stereo, televi- 
sion, or automobile, we expect to be 
able to gain access to. substantial 
capabilities with little if any specialized 
knowledge. Manuals are for reference; 
you shouldn't need an advanced degree 
just to open the box. You should be 
able to set up the computer, hook up 
the cables in the obvious places, turn it 
on, and have it work right the first time 
and every time. Using computers to ad- 
vantage should be а game that 
everyone can win. 


Beyond Theory 

Now that the theory and principles 
behind the HASCI system have been 
explained, some obvious questions 
arise: "How can this idea actually be 
implemented on a personal computer? 
What specific keys do we need? What 
should they do? And what should be 
displayed on the monitor screen?" 

Next month, I will address these 
questions. 111 explain how an easy-to- 
use, consumer-quality computer should 
be designed, and 11) discuss a new com- 
puter, based on this concept, that 
should appear on the market very 
shortly . 


64K STATIC RAM MEMORY 
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S-100 STATIC MEMORY 
BREAKTHROUGH 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 


Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 

* DUAL 8/16 BIT CPU BOARD 

* 128K 8/16 BIT STATIC RAM 

* 256K 8/16 BIT DYNAMIC RAM 


=: 
в BR. 
" ow 
r, = 
* вв 
~- - ч E 
al T.. "Ere an 
> T [ i+ bsi ; 
T = BETT “п 
ия # 
LI m 
ШЕ. a of 
1 
E LUE E 
= л ы & 
= ш 
ut LESE „т * tina Ba 
LE N 5 ы 
таве ы s Èg 
foe sie 
= = і 
ЕЕЕ кажи 
LILITETI!| 
Lee 
= 


Г 


FERESE Dg 
esent * 
i 


т e 
эрте coo" et ae Gees 
es 
ш 


в 
ih 
а 
à 
* | 
й 
Н 
Ф 
ә 
a 


sagax me m 


#e BR GReE PREG 


— —— 
LN 
LI 


$ 
4 L] 
$ » 
LET i * k 

fes P ' 


ee i ee i 


T tmm w 


FULL TWO-YEAR 
WARRANTY. 
SSS 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
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48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 


CE погат for defective units 


64K RAM, MODEL MM65K16S Shipped direct from stock. 


e 64K х B- bit All Memory Merchant's boards are 

e Speed in excess of 6 MHz shipped direct from stock, normally 

e Uses 150ns 16K (2K x 8) static RAMS within 48 hours of receipt of your order. 

e Ultra-low power (435 Ma. max. Call us at (415) 483-1008 and we may be 
loaded with 64K) able to ship the same day. 


e Bank Select and Extended Addressing 16K RAM, Model 
MM16K14 


° A 2K window which can be placed 
anywhere in the 64K memory map 

e Four independently addressable 16K 
blocks organized as: 
— Two independent 32K banks or 
— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 

in MP/M! (option) 

e Each 32K bank responds 
independently to phantom 

e 2716 (5V) EPROMS may replace any or 
all of the RAM 

e Field-proven к in CROMEMCO 
CROMIX* and CDOS * 

e Compatible with latest IEEE 696 16K x 8 Bit 16K STATIC RAM $169. 


systems such as Northstar, CompuPro, Bank Select & Extended Addressing 
Morrow, IMS, IMSAI front panel, Altair Four independently addressable 4K 


and many others. blocks 
OEM and DEALER inquiries invited. One 4K segment equipped with 1K 
windows 


Se) Û ses field-proven 2114 (1K x 4) RAMS 


" Low Power (less than 1.2 Amps) 
| „# м Runs on any S-100 8080, 4 MHz 2-80 or 
| P Ms Memory | 5 MHz 8085 system. 

Hi Merchant === 
14666 Doolittle Drive 


San Leandro, CA 94577 
(415) 483-1008 


Prices, terms, specifications subject to 
change without notice. 


*Cromix and CDOS are trademarks of CROMEMCO. 
т MP/M is a trademark of Digilal Research 


Circle 238 on inquiry card. 


Programming Quickie 


Generating Mohr’s Circle 


Robert K. Fink 
Sinclair Community College 
444 West Third St. 
Dayton, OH 45402 


Mohr's Circle has always been a useful tool to semi- 
graphically find the principal stresses due to combined 
loads. The technique lends itself quite well to a personal 
computer. In addition, a video plot of the circle adds the 
ability to visualize the state of stress that exists at the 
point of interest. The program in listing 1, designed for 
the Radio Shack TRS-80, generates Mohr's Circle for 
stress analysis. Even though the plot is crude due to the 
TRS-80's low-resolution graphics, it still enables the user 
to extend the computation to secure the angles of inclina- 
tion to the principal stress planes. 

The program asks for the normal stress (S,) that exists 
on the first plane. Then, the normal stress for a second 
plane at a 90? angle to the first plane is entered followed 
by the shear stress (S.) that exists at the point. The com- 


(1a) 


5% 


puter then proceeds to convert stress components on 
planes in the body to their corresponding coordinates for 
the plotting of a point on a stress circle. The principal 
normal stresses and maximum (absolute value) shear 
stress are then computed and a stress circle is drawn to an 
appropriate scale to fit the screen. 

The units used here can be changed to any system, as 
can the scale factor in lines 400 and 410, to adjust for 
larger or smaller design values encountered. 

By means of a few terminology changes, the program 
can be converted to make Moment of Inertia calculations 
for any axis through an area. The program can also be 
used in a number of other Mohr's Circle areas of applied 
engineering mechanics dealing with orthogonal rela- 
tionships. Bi 


(1b) 


y (5у, S.) 


Sn 
(TENSILE) 


Figure 1: Mohr's Circle for combined stresses. Stresses on planes in 1а are represented as points on the stress circle, 1b. 


312 October 1982 © BYTE Publications Inc 


E O U SSS ص دج ج ج‎ АДЕН кы сыш ешн a] 


Listing 1: A BASIC program that generates Mohr's Circle for stress analysis. Tension is entered as a positive value—compression as a 
negative value. See text for other details on using this program. 


dE چ‎ THIS.IS A" SIMPLE РРОС ЗАМ TO 5НОЧ QUICKLY. THE 

to cem PRINCIPAL AND MAXIMUM SHEAP STPESSES AT A POINT 

ML. сь THE PEQUIRED INPUT IS FOR ANY ТО KNOWN OP THOSONAL 
MEL. PLANES. ‘WHEN INPUT IS CALLED FOS PUT NORMAL STRESS 
IN AS A + FO® TENSION, FOF COMPRESSION. 


ON YM ол р ON к 
§ 
§ 
l 


° ane THE MOHR'S CIRCLE THEN BRAWN IS POUGH BECAUSE DF 
MEL THE LOW RESOLUTION “GRAPHICS BUT WILL ILLUSTRATE 
" emm A GOOD REPRESENTATION OF THE STATE OF STRESS АТ 
T uem THE POINT. 
lg ' -- INPUT STRESS VALUES IN THE RANGE OF 22000 PSI PLOT 
IL. 7 =» BEST, BUT SCALE CAN BE CHANGED IF SMALLER VALUES ARE 
[2 * ~s ALWAYS USED. 
13:27 
l4 ° жж PRINCIPAL STRESSES BY MOHR'S CIRCLE жж 
15 ° жж RK FINK 3/80 VERSION 1-@ ж ж 
16 ° ж ж ж ж ж ж ж ж ж ж XO ж ж ж ж *ж x ж ж жж 
17 ° 
13 ^ 


19 ' жж SET UP COORDINATE FIELD жж 

20 CLS:PI=3-14159 

30 PRINT826,"''SHEAR": PRINT8e33,""STRESS'':3 PPBINTe91]," "(CCW)" 

40 PRINT8$9286,"CCCV2)"5 sSPRINT@ 442, "NORMAL": PRINT8 50 €, "STRESS" 

SØ PRINT@5734""+"sPRINT@ 5145 "-" 

62 FOFXsOTOIIA: SETC(X,222 :NEXT 

70 FOR YVs0TOA7: SETC6A, YO : МЕХТ 

9g ° жж INPUT TWO ORTHOGONAL PLANE DATA жж 

100 PRINT9$161,;*:INPUT'"IST PLANE NORMAL STRESS (+/-) (PSI)2';NI 

110 PRINTe225,;;: INPUT” SHEAR. STRESS COSI) "SI 

120 PFINT@192, CHP$(30):PRINT@225, СНР( 30): РРІМТОІ 61, CHRE(308)3:FORT=1TO 
1 00: МЕХТ: INPUT'2ND PLANE NORMAL STRESS (*/-) (PSI)'';jN?2 

140 PPINT@1 61.4 СНР5(30) 

190 ' жж CALCULATE VALUES AND PLOT TWO PLANES жж 

200 CsONI*N22/2: SM=SQRCCONI-N2)/2)02+S5102) 

210 MA=C€C+SM):MI=C€C-SM) 

220 H=2.22857*CC(N1I1/20000)%*15)4+64: = 22-((051/20000) ж] 5): ЅЕТ(СН, VD 

240 Н=2. 228 57ж( (NOS 20000) ж] 5) +64: VU 22+((51/20000) ж1 5): SETCH^, VD 

290 FORT3:1TO19000:NEXTT 

300 PRINT@1 68, CHRS(38):PRINT@232, CHRS( 30) 

390 ° жж PLOT THE CIRCLE жж 

400 P=INTCCSM/ 20000) *15) 

410 С=ІЧТСССИ20000) ж 30) : СР= С+ 64 

420 FORQ=8@TOeS*P!I STEP 92.1] 

430 X=R*COSCQ) : Y=R*SINCQ) 

440 Н=2. 228 57 жХ+Ср: Vz22-Y 

450 IF (Н> 127) ОРС 47) 09(Н<0) ОРС 1<0) THEN NEXTQ 

460 SETCH, VO: NEXTQ 

490 * жж OUTPUT PRINCIPAL STRESSES жж 


500 PRINTe850,"'MAX. NORMAL STRESS = '';jABSCINT(M4A2)2;"" PSI "S31 FMA<@TH 
ENPRINT'"COMPRP." ELSEPRINT' TENSION” 

510 PRINTe914,"MIN. NORMAL STRESS = ';jABSCINT(MI2O2;" PSI "SS IFMI«OTH 
ENPPRINT'"COMPR." ELSEPRINT'TENSION" 

520 PRINT98$978,"MAX. SHEAR STRESS s “SINTCSM)5" PSI';:6G0T20522 
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SINGLE USER f ME EES 
pics. LLL 


SB-80/4. The affordable singleboard microcomputer 
with multi-user, multi-tasking muscle and brains. 


SB-80/4 A complete microsystem for the user who 
demands speed and storage capacity in single or multi- 
user applications. Our MULTI/NET operating system 
offers true CP/M compatibility, allowing for limitlessflexi- 
bilty and growth. 


Single Board Technology By utilizing the latest in 
large scale integration, engineers have packaged, intoa 
singleboard, power and reliabilty usually found only in 
costly multi-board systems. This multiprocessor board 
allows each user (up to four) a dedicated Z80A micro- 
processor and 64K of RAM. The master-slavearchitec- 
ture, residing in the same enclosure, supervises all user 
requests for storage and peripherals through four 
channel DMA. 


Memory and Disk Storage 320K of 200ns dynamic 
HAM combined with five (5) ZBOA microprocessors 
provides the hardware to independently multi-task the 
operation. A 4K byte of EPROM for bootstrap, monitor 
and diagonstic test is standard. On board interface for 
Winchester type disk controller allows from 5 to 104 


megabytes of storage for applications that require large 
database files and records. The four parallel and six 
serial ports provide the muscie to Support numerous 
peripherals. 


Software INFOSOFT's MULTI/NET provides the most 
efficient multi-processor operating system. This user- 
friendly, CP/M compatible, provides file lock-out, DMA, 
real time clock, and full vectored interrupt on all I/Os. 
BASIC, Fortran, Pascal, Cobol, and PL/1 languages are 
supported. 


Affordability The SB-80/4 gives you five (5) inde- 
pendent microprocessors in one multi-user system. It is 
the power, performance, and capacity of a mini at the 
price of a micro. 


Dealer and OEM inquiries are welcome. 
Nationwide field service through INDESERV. 


Colonial Data 


Colonia! Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 e (203) 288-2524 ө Telex:956014 


CP/M is a registered trademark of Digital Research, Inc. 


Circle 72 on inquiry card. 


The Personal Computer as ап 
Interface to a Corporate 
Management Information 


System 


Designing an intelligent terminal interface program 


Using the Apple II Plus to help me 
manage my organization was far 
from my mind when I bought the 
machine. In retrospect, it seems in- 
evitable that it would happen. 

I supervise a group of programmers 
responsible for writing major 
business application software for 
General Electric Information Services 
Company's (GEISCO) Mark III time 
sharing service. As well as using the 


Mark Ill is a trademark of the General Elec- 
tric Information. Services Company. Micro- 
modem II and Datacomm are trademarks of 
Hayes Microcomputer Products Inc. DISSPLA 
is a trademark of the Integrated Software 
System Corporation. 


About the Author 

N. R. McBurney is southern region manager 
for GEISCO'S Systems Development and Con- 
sulting Department, which is responsible for 
developing customized business systems for 
GEISCO customers throughout the south. 


for the Apple II Plus 


N. R. McBurney II 
2561 Stockbridge Rd. 
Marietta, GA 30062 


system to produce software to solve 
our customers' problems, we also 
make extensive use of the GEISCO 
system to manage our business. Dur- 
ing the press of day-to-day activities, 
I found it increasingly difficult to read 


My Apple 1 Plus gives 
me more flexibility 
than the more 
expensive equipment 
at work. 


and digest all of the information the 
system made available to me. Thus 
was born my excursion into interfac- 
ing GEISCO's system to my Apple at 
home. 

It seems ironic that for all of the 
computer resources at my disposal, 


my Apple II Plus provides me with 
more flexibility than the more expen- 
sive equipment at work. On a Sunday 
morning, I can call up the system, 
select the information I would like to 
review, scan the text on the screen, 
convert the information to graphic 
representation, and print the entire 
report (see photos 1a-c). I can do all 
of this away from the office, while sit- 
ting in my favorite easy chair and en- 
joying a cup of coffee. 

АП of this is possible because I have 
developed an intelligent terminal pro- 
gram written in Pascal for the Apple 
II Plus, which when coupled with 
complementary programs running on 
the GEISCO system, allows me to get 
the information I need in the format I 
select at any time. While the applica- 
tion described is unique to the 
GEISCO system, the concepts can be 
applied to almost any commercial or 
in-house timesharing system. 
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Resource Utilization 
Fiscal Week = 28 
Current eek 
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Pool 1 am 0.1065 
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Southern Systens $35,514 


External Funding 43,004 
Poo} funding $7,693 


——À màu te com 


Atlanta $18,717 19,964 


External Funding 3.7% $3,768 
Pool funding $1,492 


GTF Support 


CAMIS System Henu ¬ 
Reports Graphic Displays 
|t Resource LIM Resource Utilization 
3) Sales Quote ‘Real ization Sales Quota Realization 
4) Gort Order Revenve analysis Backlog by District 
Unbillable Revenue History 
Erovth Rate {Annual} 
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Monthly Processing Е 
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Tear 10 Date 
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1) Catalog 
$) File Editor 
1) Update 
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4) System Status 


Фар, Utility, Graphic display, Weny or Quit? 


(la) 


Pool funding 


(1b) 
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Backlog [Thousands] 


a a HA nm 
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(1c) 


Using a personal computer to com- 
municate with a timesharing system is 
relatively trivial (if you consider the 
purchase price of the related hard- 
ware trivial) and has been explored at 
length in the popular computing 
press. With integral modems such as 
the Hayes Micromodem II, all you 
have to do is plug in the hardware 
and then follow the well-presented 
and simple instructions to find 
yourself talking to a large mainframe 
from the comfort of your home. 
What you end up with, however, is 

what is deridingly referred to as a 
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uztomer Funded 


Funded 


RSEN hud]es 


190 — 185] 


glass teletype—quieter than your 
average timesharing terminal and just 
as dumb! It doesn't have to be that 
way. : 
The program I developed provides 
me with the following capabilities: 
vertical and horizontal tabbing, data 
compression, real-time printing, 
high-resolution graphics, and screen- 
oriented file listing. Missing from my 
list of features are file transfer 
utilities. There are several commer- 
cial products on the market to ac- 
complish file transfer, and I find little 
challenge in reinventing wheels. 


External Funding $28 


$3,200 3.5 
- Hl 1 


11,0% 


"oe 
A MA PER 


{45,405 


===) Press carriage return to continue (=== 


Photos 1а-с: The MIS menu generated by 
GEISCO's Mark Ill is displayed on my 
Apple in photo 1a. After selecting the 
report 1 want to see, the information 
shown in photo 1b is displayed. The ter- 
minal program also allows for display of 
graphic information, as seen in photo 1с. 


Choosing a Language 

My early attempts at an intelligent 
terminal program were written in Ap- 
plesoft BASIC. Unfortunately, this 
was not a good choice; BASIC is 
much too slow. If you use all the 
tricks at your disposal, you can write 
an Applesoft program that just barely 
keeps up with 30 characters per sec- 
ond (cps) coming from the host com- 
puter. In other words, with a lot of ef- 
fort I could write a BASIC program 
that duplicates the dumb terminal 
capabilities I already have at my dis- 
posal. (Well, any language that pe- 
nalizes you for placing comments in 
your program can't be all good.) 

The terminal program for the Ap- 
ple is now written in Pascal. I can il- 
lustrate two good reasons for this 
choice by showing you what is in- 
volved in adding intelligence to a 
dumb terminal program. The chart 
shown in figure 1 is a diagram of a 
dumb terminal program. Using this as 


Chances are, when you 
bought your first disk drive, it 
was an Apple. Now that you're 
ready for a second, take a look» 
at Quentin. 

Our Apple*-Mate™ 5v4" Disk 
Drive is fully software transparent 
with Apple's DOS 3.3 operating 
system in full and half track 
operation. 

, Add it to your present drive for 
greater capacity and faster access. 
Just plug it in and go to work. © 

And the Apple-Mate has these 
High Performance advantages: 


ON TRACK HEAD SEEK 

A precision lead screw positions 
the head onto the correct track. 
Time-consuming retries and 
disk-to-disk copying errors are 
virtually eliminated. 


SIEMENS! DISK DRIVE 


The apple-beige unit is built 
. around the highly reliable 


Special 
Introductory 
Price: 
$335.00 


® Apple is a registered trademark of Apple Computer, inc. 


tSiemens is a trademark of Siemens Corporation. 
"Apple- Mate is a trademark of Quentin Research, Inc., 
which does not manufacture Apple computers. 


Circle 425 on Inquiry card. 


Siemens system with over 
10,000 lifetime hours. Shielded 
connecting cable also attached. 


LONG TERM 

DEPENDABILITY 

MTBF (Mean Time Between 
Failures) —8,500 power-on hours, 
and the unit has a one-year 
warranty. 


COUNT ON QUENTIN 
FOR QUALITY 


Quentin Research was building _ 


disk systems for the computer 
industry when Apple was a little 
bud on the big computer tree. 
We're known for product reliabil- 
ity and stand behind every system 
we sell you. 

But the best news may be the 
price—only $335.00 (40.tracks). 


A special introductory offer 
when you order Apple- Mate 
directly from us. 

So when you're ready to boost 
the juice on your Apple, add-on 
the Quentin Apple-Mate. 

To order: Check, money order, 
Visa or Mastercard number. Calif. 
residents add 696 sales tax. 
Allow one week delivery. 


RESEARCH, INC. 


19355 Business Center Drive 
Northridge, California 91324 
(213) 701-1006 


—. MORE JUICE 


Zim 


FOR YOUR 


APPLE 


Control Characters 
Sent by Host 
Computer 


Apple Upon 
Receipt 


Escape 
(decimal 27) 


tabbing 


Control-B 
(decima! 2) 


character 
decompression 


Control-D 
(decimal 4) 


switch to 
graphics mode 


Control-Y 
(decimal 25) 


turn off graphics 
mode 


Control-F 
(decimal 6) 


turn on printer 


Control-E 
(decimal 5) 


turn off printer 


Action Taken by 


Explanation 


The next byte received will be inter- 
preted as the row (0-23) and the follow- 
ing byte as the column (0-79) to tab to. 


The next byte received will be inter- 
preted as the number of times to 
display the following transmitted 
character. 


Executes an initialization procedure to 
turn on and clear the high-resolution 
display. 

Exits graphics mode. 

Ail subsequent text is sent to 


printer as well as video display. 


Exits printer mode. 


Table 1: The intelligent terminal interface program uses predefined control 
characters transmitted from the host computer to initiate an action by the Apple. 


START 


HAS А 

KEY BEEN 

PRESSED 
P 


TRANSMIT 
CHARACTER 


DI SPLAY 
CHARACTER 


Figure 1: A simplified functional diagram 
of a dumb terminal program. 


a starting point, I will identify two 
places to add intelligence to the pro- 
gram. 

First, when you detect that a key 
has been pressed, you can check it 
against a predefined list of characters 
and, if a match is found, then branch 
to other logic. For instance, you 
might decide that pressing the Escape 
key should turn on the printer. 
Another common approach is to use 
a predefined key to enter a command 
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or menu mode where you can select 
from a list of options. This is the ap- 
proach used in the Hayes Datacomm 
package. For anybody who uses 
Pascal and wishes to communicate 
with a timeshared system, I strongly 
recommend the Hayes Datacomm 
package. Not only is it a very nice 
piece of sofware, but Hayes Micro- 
computer Products Inc. includes the 
Pascal source code. This source code 
is an excellent point of departure for a 
custom communications interface. 
Many of the routines shown in listing 
1 are modified versions of procedures 
included in that package. 

The second place to insert in- 
telligence is after you detect receipt of 
a character from the host computer. 
Again, you can check the received 
character against a predefined list of 
control characters and take ap- 
propriate action. For example, when 
my intelligent terminal program 
receives a control-D (ASCII decimal 
4), it switches to graphic mode. 

Keep in mind that all of this logic 
has to execute in less than 1/30 sec- 
ond if it's going to keep up with a 
300-bps (30-cps) communications 
protocol. BASIC, at least Applesoft 
BASIC, can't handle that rate of I/O 
(and do anything useful). Apple's im- 


plementation of UCSD Pascal, on the 
other hand, handles it very well, with 
processing power to spare. I en- 
courage anybody who is serious 
about programming to explore 
Pascal. (In my opinion, and | realize 1 
stand diametrically opposed to the 
majority of the readership of this 
publication, BASIC is a pitiful 
language for serious programming 
and of dubious value when used for 
its stated purpose of introducing peo- 
ple to programming.) 

The program described in this arti- 
cle uses the second of the two ap- 
proaches: it receives a special control 
character from the host to initiate 
some predefined action (see table 1) at 
the terminal. 


Examining the Program 

For the most part the program is 
self-documenting, one of the benefits 
of using Pascal (see listings 1a and 1b, 
pages 320-338). The line numbers are 
not a part of the program but were 
added to make discussion of the pro- 
gram easier. I will discuss the Ter- 
minal procedure in lines 285 through 
577, which is the primary part of the 
program. Within that group, lines 
384 through 433 are concerned with 
system initialization and sign-on. 
Once that is accomplished, the pro- 
gram remains in the loop defined by 
lines 434 through 570 until the system 
sign-off. 

The CASE statement beginning in 
line 536 is where I added intelligence 
to the program. I used the approach 
discussed earlier in which a control or 
escape character received from the 
host computer precipitates a prede- 
fined action. If the character 
transmitted from the host (GEISCO) 
is an ASCII 27, 6, 5, 4, 2, or 127 
(decimal), special action is taken. 
Otherwise, the character is passed to 
the WriteChr procedure (line 565) 
and displayed. 

Handling one of those six special 
characters requires some convoluted 
logic that can best be explained by an 
example. To clarify the logic and il- 
lustrate how certain characters 
transmitted by the host can cause a 
predefined action to occur, I will 
describe the events that cause tab- 


bing. 
Text continued on page 338 
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short workof long problems. 


Whenever you can solve 
complex problems quickly and 
accurately, you're ahead of the 
game. And that's exactly what the 
TI-55-II does for you. By giving 
you 112 рсете fic Hone 
(like definite integrals), it allows 
you to take short cuts without 
losing accuracy. You’ll accomplish 
alot more in less time which 
means increased efficiency. 

With our TI-55-II you can 
tackle problems you thought could 
only be solved with higher-priced 
programmables. You're not only 

etting the standard slide rule 
ше: but also statistical capa- 
bilities. This way you can work 
out linear regressions, permuta- 
tions and combinations, just to 
name a few. 


The TI-55-II also gives you 
enough programmability to elimi- 
nate a lot of repetitive key punch- 
ing. Our Constant Memory" 
keeps programs and data on tap, 
even when the calculator is turned 
off. So once you've entered a 
formula, you can simply put in the 
variables to get your solution. The 
Liquid Crystal Display shows your 


answers in standard, scientific or 
engineering notations — clearly 
and precisely. 

We also help you get the 
most out of your calculator with 
the Calculator Decision-Making 
Sourcebook. [t gives you step- 
by-step examples of the best 
techniques used for solving mathe- 
matical, scientific and statistical 
problems. And we've included a 
special section on how to program 
your TI-55-1I. 

So next time you're facing 
another time-consuming о 
problem, cut it down to 


size with the 11-55-11. 


‘TEXAS 
INSTRUMENTS 


© 1982, Texas Instruments Incorporated. 
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00001 FROGKAM MISInterface; 
00002 USES TurtleCraphics; 


00003 

00004 + 

00005 Intelligent Terminal Frogram to Interface with 
00004 Gereral Electric’s Mark-III Tisesharing Service 
00007 

00008 by 

00009 

00010 М.К, McBurney IT 

00011 2961 Stockbridge Road 

00012 Marietta, Georgia 30062 

00013 

00014 Confioured for the Apple-II Plus with: 

00015 

00016 1) Pascal language syster 

00017 2) Switchable M&K Enterprises 80 column board 

00018 3) Centronics 737 printer 

00019 4) Hayes Microsodea II (TM) 

00020 

00021 Reference: 

00022 

00023 1) Мїсгомодем II for the Apple-II Personal Computing System, 
00024 : Hayes Microcomputer Products, Inc., May, 1979, 

00075 

00076 2) А Pascal Library Unit for the Micromodem IT, Thomas Н. Hoteki, 
00027 Byte, Febuary 1981, Vol 6, No 2, рр, 105-136. 

00028 

00029 3) Micromode« IT Support in Apple Pascal, Scott Н, Robinson, Byte, wily 1981,1, 
00030 Vol 6, No 7, pp. 308-324, 

00031 

00032 4) Datacom Üurser's Manual, Hayes Microcomputer Prod ets Inc. 
00033 Copyright 1980. 

00034 

00035 Note: 

00034 To compile this program the syste level swapping option aust be set to on! 
00037 3 

00038 <$5+ > 

00039 <$I- J 

00040 

00041 < Begin global variables and constants definition > 

00042 

00043 CONST 

00044 KeySrd = -16384; 

00045 KeySrd2 = -15358j 

00046 Slot = 2; С MicroModer-II Slot } 

00047 

00048 

00049 £ Status register bits > 

00050 

00051 ReceiverRegisterFull = 03 

00052 TrarseitterReaisterEmetg = 1j 


00053 NoCarrierPresent = 7j 
00054 
. 00055 € Modes status and control ports } 
00054 
80057 BitRateSelect = 0; 
00058 TrnsmitEnable = 1j 
00059 Mode = 2; 
00040 InitFlag = 3; 
00051 OffHook = 7; 
00042 
00063 TYPE Byte = 0,, 255; 
00064 
00055 TrinArray = PACKED ARRAY((..1] OF 0..255; 
00064 
00067 BitdrByte = PACKED RECORD 
00068 CASE BOOLEAN OF 
00049 True: (ByteHa1f10, 295); 
00070 False: (BitHalfiFACKED ARRAYLO,.7] OF BOOLEAN); 
00071 END: 
00072 


00073 VAR Controla, Rack Space, Base,I,X0ld,LowerCase,X,¥,Delay: INTEGER; 


00074 RreakChar , DeleteChar Forf eed, Carr 1ageReturn, Linef eed Robot , 
00075 H.Bell,Ksbrachr , fodewChr , Chi CHAR; 
00074 PrinterÜr: ‘BOOLEAN; 

00077 Printer: TEXT; 

00078 

00079 Trixi RECORD 

00080 CASE BOOLEAN OF 

00881 False: (Address: INTEGER); 
00087 True? (Fointeri^Trixárrag); 
00083 END; 

00084 

0085 

00084 MCR? ModesStatus: BitÜrBute; 

00087 CR1,CRZ,Data,Status: INTEGER; 

00088 

00089 

00090 < Erg of globals > 

00091 

00092 


00093 + The following routine is written in 6502 assembly code and stored 


00094 іп the file 'MAZ:MIS.ASM.CODE^, That file must be linked prior to attempting 
00095 to execute this program, > 
00096 


00097 PROCEDURE Poke (Addr , Data! INTEGER) ; 
00098 External; 


00099 

00100 PROCEDURE Hr iteChr (Kher : CHAR) j 
00101 

00102 BEGIN ‘{WriteChr > 

00103 IF PrinterOn 

00104 THEN 


Listing 1а continued on page 324 
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300 BAUD is fine for the basics. 
But now you can get in the fast lane without getting expensive. 

Our engineers have come up with a pair of custom 
microprocessors, five LSI circuits and a small miracle: the 
212 Auto-Cat modem. 

And if you've looked around, you know the $695 price is 
part of the miracle. 

Four times the speed. Half the size. All of the right 
auto-dial/answer functions. 

Your dealer has them right now. No need to waste any 
more time. See him. 


*Suggested retail price 


Introducing 
the 212 
Auto-Cat by 


the recognized leader in 
personal communications 


Circle 280 on Inquiry card. 


f 18664 Oxnard Street, Tarzana, California 91356 · Telephone: (800) 423-5419 and (213) 996-5060 
Haw. " 


THE FIRST AND ONLY 
BOARD YOUR IBM PC 
MAY EVER NEED. 


Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. 
Quadram has been shipping IBM boards 
with each of the Quadboard functions 
on separate boards since December, 
1981. They are still available as separates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open for future 
exponsion. And they all come with а 
one year warranty from the leader in 
technology applications. 


256K MEMORY EXPANSION. 
Socketed and expandable in 64K 
increments to 256K, full parity generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to ovoid lock-up 
upon error detection. The dip switches 
also allow it to be addressed starting 
on any 64K block so thot it takes up only 
as much as it has memory installed. 
Memory access and cycle time naturally 
meet all IBM specifications. 


by Quadram you can keep your options 
open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may not 
even be able to contemplate today. 
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CLOCK/CALENDAR. 
Quadboard eliminates the hassle of 
manually inputting the date on systam 
boot-up by providing for the clock and 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On-boord battery 
keeps the clock running when the 
computer is off. 


ALL ON ONE BOARD SOFTWARE TOO! 
. Now you can utilize all the PC's capacity With Quadboard you receive not only 
|. with Quadram's extremely flexible con- hardware but extensive software at no 


| figurations. And it's totally compatible extra cost. Diagnostics, utilities, and 
with IBM hardware, operating systems, Quad-RAM drive software for simulating 
and high level languages. It's a full-size a floppy drive in memory (a super-fast 


board that can be inserted into any free SOLID STATE DISK!) are all part of the 
system slot and it even includes a card Quadboard package. 

edge guide for securely mounting the | 

card in place. 


5[ | 
7 ر ھی دا Р ale‏ 


c(i E GG ES = 


with 64K 
Installed 


a ге How Bow ш ш NH E E ыш ON ш E шш 
- 


MU 
jl. 


i С Ле Ys 


if p? WI | 
UL [Lot | y 
Y i 
| 1 ill 
I 


=} ШЫ | 


цеў | 


А Е 
I PEN PRI. п 


e DNE A 


PA 
QR 


о, 
СЭМ dv deis 3 Sil c 


i B rnt [| 


B рй р j 


۸ к | 4 э Leb asf 1. D 
rey T 
hl | || | (| УЫЫ! тарар سے‎ © , 


MAI 


i ШШШ ШШ 


PARALLEL PRINTER 1/0. ASYNCHRONOUS (RS232) INCREDIBLE PRICE! 

A 16 pin header on Quadboard is used COMMUNICATION ADAPTER. Priced at $595 with 64K installed, $775 
for inserting a short cable containing o Using the same chip as thot on the IBM with 128K, $895 with 192K ond $995 
standord'DB25 connector. The connector АЅҮМС board, the device is software with 256K. 

is then mounted in the knock-out hole programmable for baud rate, character, ASK YOUR DEALER. | 


1 


located in the center of the PC back- stop, and parity bits. A male DB25 All products are sold through local 
plane. The parallel port сап be switch connector located onthe back connector personal computer deolers. If yours 
disabled or addressed as Printer 1 or 2. ^ is identical to that on the IBM Async does not stock Quadram, 
No conflict exists with the standard Adapter. The adapter is used for please ask him to call us 
parallel port on the Monochrome board. connecting modems, printers (many at (404) 923-6666. | 
The interno! cable, connector and letter quality printers require А5232), а ‘ali 
hardware are all included. ‚ and other serial devices. Switches QUAD NTL | 
allow the port to be configured os MEM] CORPORATION 
ör COM2 and the boord fully supports | М 
IBM Communications Software. 4357 Park Drive/ Norcross, Ga. 30093 


Circle 321 on Inquiry card. 
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Listing 1a continued: 


00105 Write(Printer, Khar); 
00106 ТЕ Khar<-LineFeed 

00107 THEN 

00108 Write(Khar) ; 

00109 END; <KriteChr 3 

00110 

00111 FUNCTION Peek(Addr? INTEGER): INTEGER; 
00112 

00113 EEGIN 

00114 WITH Trix DO 

00115 REGIN 

00116 Address = Addr; 
00117 Peek {= Pointer^L01; 
00118 END: 

00119 END; 

00120 


00121 PROCEDURE SetCR2(B1t? INTEGER; State: BOOLEAN) $ 
00122 BEGIN 

00123 MCRZ.BitHalff8it] i= State; 

00124 WITH Trix DO 


00125 REGIN 

00124 Address i= CRA; 

00127 FPointer^[0] = MCR2.ByteHalf; 
00128 END; 

00129 END; 

00130 

00131 FUNCTION GetStatus (Bit: INTEGER): BOOLEAN; 
00132 

00133 BEGIN 

00134 = WITH Trix DO 

00135 REGIN 

00136 Address $= Status; 

00137 ModesStatus.ByteHalf t= Pointer^[07j 
00138 END; 

00139 GetStatus {= ModenStatus BitHalf(bitJ} 
00140 END; 

00141 

00142 FUNCTION ReacKey! CHAR; 

00143 < 


00144 Read a character fron the keyboard and convert to upper and lower case 
00145 using the N&R 80 character display upper and lower case discipline 
00146 (ie use control-a). 

00147 > 

00148 VAR X? INTEGER; 

00149 BEGIN 

00150 Роҝе(КечВга2,0); 

00151 (= Peek (Keserd); 

00152 ТЕ X-BackSpace 

00153 THEN 

00154 Write(CHR(BackSpace),^ ')j 

00155 IF 30177 


00154 THEN { Strip off parity bit ? 
00157 = Х-128; 

00158 ТЕ LowerCase>1 

00159 THEN 

00160 IF 0044) AND (X«91) 

00161 THEN 

00162 = Х+32; 

00153 ТЕ LowerCase-1 

00164 THEN 

00165 LowerCase {= 32; 

00166 IF X-Controlá € Control-A (ASCII-1) is the МЕК board 7 
00167 THEN { toggle between upper and lower case. ? 
00148 BEGIN X Two control-A’s in a row ‘lock’ the } 
00149 IF Х018=1 < the display in upper case mode, J 
00170 THEN 

00171 LowerCase = 

00172 ELSE 

00173 IF LowerCase=37 

00174 THEN 

00175 LowerCase := 

00174 ELSE 

00177 LowerCase ‘= 32 
00178 END; 

00179 xXOld t= Xj 

00180 Ch $= CHROO; 

00181 ReadKkey := Ch; 

00182 END; 

00183 

00184 FUNCTION KesRoardKead4i BOOLEAN; 

00185 KEGIN 

00185 WITH Trix 00 

00187 REGIN 

00188 Address i= Keufrd; 

00189 IF Pointer^[0] 127 

00190 THEN 

00191 KeyBoardkeady $= True 

00192 ELSE 

00193 KeyBoardReady i= False; 
00194 END} 

00195 END; 

00196 | 

00197 PROCEDURE Mait(Secorris REAL) ; 

00198 <Time is in seconds (rounded to the nearest 1/20th of a second ) *. 
00199 

00200 VAR Time INTEGER) 

00201 ^ BEGIN 

00202 Tisei-Trurc(Gecondsx20. 040.5); 

00203 WHILE Tine20 DO 

00204 REGIN 

00205 FOR X$=0 TO 78 DO 

00204 BEGIN 
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Reno, Nevada 89502 
(702) 322-6868 


* UCSD p-System is a trademark ofthe Regents of the University of California. 
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COMPUTER W TECHNOLOGY 
Circle 339 on Inquiry card. 


16-ВІТ, 8 MHZ, 


^ 68000 MICROPROCESSOR. 


The new Sage || doesn't look 
exactly awesome. Some folks even 
mistake it for a disk subsystem. 

But the fact is, 8-bit 
microcomputers don't stand a 
chance against it. Minicomputers 
are shaking in their boots. And 
even a few mainframes are 
running scared. 

Because the Sage Il is based 
on the incredible 68000. 


UP TO 512K, 


“ NOT COUNTING DRIVES. 


With its 24-bit address bus, the 
sage Il can address 16 megabytes. 

The strippéd down version 
features a mere 128K RAM. 

On top of that, you can add 
another 384K of "RAM DISK" (on- 
board RAM that looks like a super- 
fast disk to the operating system). 

Then come the real disk drives. 
Your choice of 40 or 80 track, 320K 
to 1.3 megabyte, 5-1/4”. A 10K 
program loads in half a second. 


p-SYSTEM' OPERATING SYSTEM. 
This optional, interactive operating 
system makes it possible to use 
programs currently running on 
8-bit computers. 

It supports Pascal, FORTRAN 
77, BASIC and 68000 Macro 
Assembler languages and a host 
of utility and applications programs. 


MORE FOR THE MONEY. 
Prices for the Sage II start at just 
$3,600 with one disk drive and 
128K RAM. 

No other computer in history has 
offered so much performance per 
unit price. 

Call or write us today forthe 
whole story. 
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Listing la continued: 


00207 END; 

00208 Tine $= Tine-1j 
00209 END; 

00210 ЕМ) 

00211 

00212 PROCEDURE SendBreakj 

00213 

00214 BEGIN 

00215 Poke(CR1,97)} {Set Bits 586 > 
00216 Wait (0.15); 

00217 Poke(CRi,1); 


00218 END} 

00219 

00220 PROCEDURE DialDiait(Diait:CHAR); 
00221 

00222 VAR X: INTEGER; 

00223 BEGIN 

00224 IF Digit IN ['0',,'9'] 

00225 THEN 

00226 BEGIN 

00227 IF Dioit-'0* 

00228 THEN 

00229 X = 10 

00230 ELSE 

00231 X {= 060(0191+)-060(*0'); 
00232 REFEAT 

00233 SetCR2 (Of fHook. False) j 
00234 Nait(0,05)j 

00235 SetCR2 (Of fHioak , True); 
00234 Wait(0.05); 

00237 X = X-1j 

00238 UNTIL X=0} 

00239 Wait(0,55); 

00240 END; 

00241 END; 

00242 

00243 < Send a character to the soden > 
00244 

00245 PROCEDURE SenáChar (Ch? CHAR); 

00246 

00247 REGIN 


00248 RHILE NOT GetStatus(TranseitterReaisterEMpt4) DO 
00249 EEGIN 


00250 IF GetStatus(ReceiverRegisterFuil1) 
0025] THEN 

00252 WriteChr (CHR(P eet (Data) 2); 
00253 END} 


00254  Foke(Data,ORD(Ch))} 
00255  KriteChr(Ch)} 


00256 END; 

00257 

00258 PROCEDURE EndSession; 

00259 

00260 BEGIN 

00261 SetCR2(TrnshitEnable,F alse); 

00262 SetCR2(0f f Hook False) } 

00263 Writeln('Hung up - Session terminated, '); 
00264 END} 

00245 

00266 FUNCTION Dial(PhoneMuwber STRING): BOOLEAN; 
00247 

00268 VAR I,L: INTEGER; 

00269 Digit: CHAR; 


00270 BEGIN 

00271 = Length(PhoneNuaber ) $ 

00272 Writeln; : 
00273 Write('MicroModes-II dialing: ')j 
00274 SetCR2(0ffHook,True); {Go off hook > 
00275 Wait(2.0)} {Wait 2 seconds 3 
00276 FOR I t= 1 TOLDO 

00277 BEGIN 

00278 Digit $= FhoneNunber [I]; 

00279 Hrite(Digit); 

00280 DialDiait(Diait)j 

00281 END; 

00282 WriteLn 

00283 Dial $= True; 

00284 ЕЮ; 

00285 


00284 PROCEDURE Terminal; 
00287 < Tabbing: 


وو ووي 00288 

00289 ! Esc ! Ком! Col ! 

10290 4———+--——+———+ 

00291 

00292 Tadbirg is initiated by receiving an escape character, If ап escape 
00293 (decimal 27) is received the next byte is interpreted as the row (0-23) 
00294 and the following byte as the colum (0-79), The rext character is then 
00295 tabbed via a GoToXY (Row,Coluwn), 

00296 

00297 Data Compression: 

00298 

00299 +-—-+---—+——---—+ 

00300 !{21' n ! Chr! 

و وسم 00301 

00382 

00303 Data being received in а compressed form is irdicated by receipt of а 
00304 control-2. When received the next character is saved as the character 
00305 count and the next character received is printed that ware tines. 
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Announcing the Renault Alliance. 


سے 


I983 RENAULT ALLIANCE. 


Absolutely! This is the new fleet car that 
lives up to American business demands. A 
unique blend of comfort, economy and technol- 
ogy. All designed to make Alliance a fleet ideal. 


Exceptional Mileage. 


In a word: outstanding! 
Alliance assures 8? ЕРА 52 HWY 
high mileage: омга EST 
Thats better than so-called "gas-savers" like 
Escort, Chevette, Rabbit, Mazda GLC and 
Horizon. 

Surprising Roominess. 

Because business people needroom. And as 
precise and compact as Alliance's external 
dimensions are, it's astonishingly spacious 

inside. More spacious than Horizon or 

Chevette. ** With more front and rear shoulder 
and hip room than Chevette, Escort or Horizon. 
More rear leg room, too. Alliance seats 5 adults 
comfortably. And though its external size 
approximates sub-compacts Civic, GLC and 
Rabbit, Alliance's interior dimensions place it in a 
larger class. Plus, it has a trunk exceptionally 
large for a car this size: 13 cubic feet. It's all just 
smartuse of available space. 


Responsive Handling. 
Alliance is snappy and agile, with a 1.4 litre, 
4-cylinder engine and a choice of automatic, 


4-speed or 5-speed manual transmissions. 

Its front-wheel! drive, belted radial tires, rack 
and pinion steering and MacPherson struts 
bring driving to life. With Alliance, driving is 
actually fun. 


Smooth Riding Comfort. 

Twin torsion-bar design, front and rear stabilizer 
bars and along wheelbase work to retain a 
stable ride. The suspension works with the other 
parts of the entire car to produce excellent ride 
quality. Everybody rides comfortably. 


Quality Fit and Finish. 

This is where the workmanship tells. And this is 
where Alliance shines. Alliance utilizes an 
‘Assembly Check" manufacturing process to 
monitor critical points. The result is remarkable 
overall appearance and body integrity. іп sum, 
Alliance looks great, is solidly built and fits 
together right. 


Low Costs Fleet Managers Will Love. 


Now the best part: not only does Alliance sport a 
low initial price and get good mileage, it's also 
inexpensive to operate and maintain. Because 
every Alliance is covered by the 

exclusive American Motors Buyer Protection 
Plan, offering the only full 12-month/12,000-mile 
warranty in the industry, plus Loaner Car 
Service, Trip Interruption Protection and Towing 


"Use these figures for comparison. Your results may differ due to driving speed, weather conditions 
and trip length. Actual highway mileage will probably be less. California mileage lower. 
Competitive mileage figures based on 1982 EPA guide, gasoline powered. 


* Based on interior volume measured in cubic feet. 


TSee your dealer for warranty and rust program details. 


Circle 18 on Inquiry card. 


Coverage. And every Alliance is backed by the 
Renault Perforation From Corrosion Limited 
Warranty that provides for 5 full years of 
protection against rust corrosion.t Those 
warranties are transferable upon sale and help 
supportresale when it's time to replace your 
fleet. That's the built-in value of Alliance. 


Check Alliance against the competition. You'll 


be pleased to find that an exciting 
fleet car also makes exciting 
business sense. For more 
information, call or send in the 
coupon today. — 


9RENAULLT 


American Motors РЕ 
We build the American Fleet 


| Alliance. Mail to: American Motors Sales 

| Corporation, Fleet Operations, 27777 
Franklin Road, Southfield, MI 48034, or call 
(313) 827-4216. 


COULD SOMETHING 
THIS EXCITING 
MAKE GOOD 
BUSINESS SENSE? 
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| 

| 

| Name - 

| Company 

| 

| Address 

| 

| City — — — —State—— — — Ap | 
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Let's g 


try out the in-stock selection of 
Heath/Zenith microcomputers, 
peripherals, accessories 

and software. 


Now available at your nearby Heathkit 
Electronic Center, or through the Heathkit 
mail order catalog. 


You get more with a Heath/Zenith per- 
sonal microcomputer system! We offer: 
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1. Proven, high-performance hardware: Thousands of 
Our microcomputers are proving themselves daily, in the field. 


2. Vast software library: Three operating systems 
(including CP/M), languages, word processors, 
| an electronic spreadsheet, versatile utilities and the 
500-program Heath Users’ Group software library. 


3. Self-instruction courses: Evaluation and program- 
ming courses from Heathkit/Zenith Educational Systems. 


4. Service support: Before and after the sale — 
consultation by phone, carry-in service. 


Test run one of our microcomputers 
at any of the more than 60 convenient 
Heathkit Electronic Centers in the U.S. 


м , 
TRONIC CENTERS Gs 
ELECTRONIC CENTE тна 
See the white pages of your telephone book if har т | 
for store locations and telephone numbers. -—E ы. a EY Es 
md. " Б> ; 
Circle 180 on Inquiry card. 


Heat a *Units of Veritechnology Electronics Corporation in Ihe U S 


ET 


J|  Orif you prefer, send to the address below for a 


i A | FREE catalog: 
TT | 


Heath Company In Canada: Heath Company 
Dept. 334-944 1480 Dundas St. E. 
Benton Harbor, Mi 49022 Mississauga, ONT L4X 2A7 


Please send my free catalog, describing your complete line 
of microcomputer products! 

Name 

Address 

City CC State 

CP-214 Zip 


S: 
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Listing 1а continued; 


00306 
00307 
00308 
00309 
00310 
00311 
00312 
00313 


00314 . 


00315 
00316 
00317 
00318 
00319 
00320 
00321 
00322 
00323 
00324 
00325 
00326 
00327 
00328 
00329 
00330 
00331 
00332 
00333 
00334 
00335 
00336 
00337 
00338 
00339 
00340 
00341 
00342 
00343 
00344 
00345 
00346 
00347 
00348 
00349 
00350 
00351 
00352 
00353 
00354 
00355 


Graphics! 


Receipt of a control-4 causes the üpple-II to switch to graphics моје, 
Graphic vectors are then transmitted to the Apple-II as above, where 
the X and Y coordinates are transmitted modulo 128, ‘Con’ (control byte) 


4-——-—4—--————-* 


I n! X !' Y 1! 
— аарыыр 
+ 
t [25] ! 
4- + 


has the following format: 


76543210 


وو 
Pe!‏ 1 

الم 
ААЛА‏ 


BEN 
on ш = 


Pen (0=down, 1-up)- ———*!!! 


Add 128 to X if on 


—+!! 
> = 


Add 256 to X if qy 


Add 128 to Y if + 


If ‘Con’ is equal to 25 then the graphics mode is terminated, 


Graphics Characters: 


T$—-————À———— ——— = HH 
! [18] ! n А С1 logos | Сге ! 
Hamete O —--——---- 


While in graphics mode (see above) if a control-K is received 
then the next byte is saved as a character count, The next n 
bytes are then displayed or the graphics screen as characters, 


00356 
00357 
00358 
00359 
00350 
00361 
00352 
00353 
00364 
00365 
00366 
00357 
00368 
00369 
00370 
00371 
00372 
00373 
00374 
00375 
00376 
00377 
00378 
00379 
00380 
00381 
00382 
00383 


Frintirig: 


! Text to Print ! 
اال‎ 


4 


+ و‎ 
! More text, to print ! 
p— d ( 


——+ 


I [S1 7 
+—+ 


When a control-6 is received the Apple-II will print every character 
received on the Centronics-737 printer, Printing is terwinated upon 
receipt of a control-5, Since the Centronics-737 is buffered, delay 
characters Must be transmitted along with the line to be printed to 
allow time for printirm, 


E. 


00384 UAR Penlp; BOOLEAN; 
X (Y ‚ӘХ, МҮ , Tine, KharCournt + N ,KaseControl j Row Colum, I Кот: INTEGER; 
Buffer: FACKED ARRAY [1..80] OF CHAR; 


00385 
00386 
00387 
00388 
00389 
00390 
00391 
00397 
00393 
00394 
00395 
00395 
00397 
00398 
00399 
00400 
00401 
00402 
00403 
00404 
00405 
00404 


FEGIN 


IF GetStatus(NoCarrierfresent) 


THEN 
FEGIN 


Set CR2 (OffHook.,False); 
SetCR2 (Kote, True) 
IF NOT D1a1('32572711/) X Atlanta GE/Mark-III low speed access raeber > 


THEN 
EXIT (Terminal); 


IF KeyBoardReady 


THEN 
Ch $= Readkey} 


X Originate mode 3; 


WriteLri( ‘Waiting for carrier,^/)j 
Time ‘= 30; 
WHILE NOT KeyBoardReady AND GetStatus(NoCarrierFresent) 


AND (Тіме>0) DO 
BEGIN 

X := Peek. (Data); 

Wait (1.0); 

Tine ‘= Тіме-1; 


i Wake up ACIA ? 
€ Wait 1 second > 
i Wait for carrier ? 


Listing 1a continued on page 332 
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Listing 1а continued: 


00407 
00408 
00409 
00410 
00411 
00412 
00413 
00414 
00415 
00416 
00417 
00418 
00419 
00420 
00421 
00422 
00423 
00424 
00425 
00426 
00427 
00428 
00429 
00430 
00431 
00432 
00433 
00434 
00435 
00434 
00437 
00438 
00439 
00440 
00441 
00442 
00443 
00444 
00445 
00444 
00447 
00448 
00449 
00450 
00451 
00452 
00453 
00454 
00455 
00454 


END; 
IF GetStatus (NoCarrierPresent) 
THEN 
BEGIN 
HriteLn(Bell,’No carrier detected’); 
Set CR2(0ffHook,F alse); 
EXIT(Terminal )} 
END; 
END; 
SetCR2 (Of fHook , True) $ 
Set(R2(TrnsaitEnable, True); 
IF KeySoardReady 
THEN 
Ch i7 Readkey; 
IF GetStatus(ReceiverRegisterFull) 
THEN 
Ch t= CHR(Feek (Data) )} 
KsbrdChr += CHRCOD; 
ModesChr ‘= CHRCOD; 
WriteLn; 


Writel.n(Bell,'Connection established - transmitting recoenition character.’); 


Wait(0,25)j 
SendChar (H); 
Wait(0,25)j 
SendChar(Carr iageReturn);j 
KaseControl = 0; 
Poke(1784*510t,0); € Disable lower case trarslation ? 
REPEAT 
IF KeyBoardReady 
THEN 
BEGIN 
KybrdChr $= ReadKe 
IF KybrdChr=8reakChar 


THEN 
BEGIN 
SenwBreak; 
KaseControl = 0; 
PrinterOn := False; 
END 
ELSE 
IF (Ksbrdthr © CfR(ControlA)) 
THEN 
SendChar (KybrdChr); 
END; 
IF GetStatus(ReceiverReagisterFull) 
THEN 
BEGIN 


N $= Peek(Data); 
ModemChr i= CHR(N); 
IF KaseControl>0 


00457 
00458 
00459 
00460 
00461 
00462 
00463 
00464 
00465 
00466 
00447 
00468 
00469 
00470 
00471 
00472 
00473 
00474 
00475 
00476 
00477 
00478 
00479 
00480 
00481 
00482 
00483 
00484 
00485 
00484 
00487 
00488 
00489 
00490 
00491 
00492 
00493 
00494 
00495 
00496 
00497 
00498 
00499 
00500 
00501 
00502 
00503 
00504 
00505 
00506 
00587 


THEN 
BEGIN 
CASE KaseControl OF 
F BEGIN € Draw characters (graphic mode) ? 
КаѕеСопіго1:=10; 
HChar (Chr (N)); 
KharCount?-KharCount-1; 
IF KharCount<=0 
THEN 
KaseControliz8j; 
END; 
8iBEGIN < Pick ue character count (graphic acde) 7 
KharCount i-Nj 
KaseControli-10j 
END; 
73 IF №16 
THEN 
IF N-18 
THEN £ Character display command > 
KaseControl $= 
ELSE 
IF №25 
THEN < Terminate graphics моје 3 
KaseControl {= 1 
ELSE < Back. to vector mode 5 
KaseControl = 8 
ELSE € Decode vector control bste 7 


AddX ;= 256; 


AddX $= 128; 


МҮ $= 128; 
s X ‘= МАХ € Save X coordinate J} 


= МҮ { Save Y coordinate 2} 
KaseControl += 8 ¢ Back to vector mode 7! 


Listing 1а continued on page 336 


These and many more unique features 
make MenuMaster the frontrunner 
of menu systems: 


ө Easy menu definition. You define a menu as easily as you 
write a letter. Anyone can design a simple menu in less than 
10 minutes. 


e You design your own screen layout. MenuMaster does not 
restrict you to any pre-defined layout. 


e All video attributes are implemented. Highlighting, reverse 
video, etc. are used as easily as you use bold faced print 
with your word processor. 


4 


M en ul M aster j: — the leading CP/M ™ supervisor. “Oy” 


e Cursor addressing fully implemented. 


ө Simple commands change /ogged drive and user area 
without affecting menu operation. 


e Built-in menu definition language featuring conditional 
expressions (if-then-else, repeat until), case sentences and 
much, much more. 


e All variables are kept intact even when you leave the menu 
to run a program or to call another menu. 


e MenuMaster will even feed your programs data as if they 
were typed in at the keyboard. 


Choose from these operations by 
entering highlighted command letter 


Directory of files Status of files 
Copy files Erase files 
General ledger Word processing 


1 Enter command: ш 


Why learn computerish — when MenuMaster speaks your language. 


MenuMaster — the easy way to CP/M 

Why learn and remember a lot of meaningless computer 
commands when your computer can talk to you in plain 
words, you can answer it just as plainly, and the computer can 
make decisions based on your answers. 

Anyone has the right to speak his own language. Claim your 
right now. MenuMaster puts it within reach — easily and 
cheaply. 


MenuMaster — the only flexible menu system. 


Sit down with your text editor and create your own menus. It's 
as easy as writing a letter. You needn't be a programmer to 
use MenuMaster - but if you are, the sky is the limit. 


MenuMaster - also the professionals choice. 


Transform long and tedious command sequences into a 
single keystroke, and let the computer remember all your 
variables for your. ManuMaster lets you easily create your 
own personal virtual operating system. 


B» BORLAND 
ШӘ) INTERNATIONAL 


world wide distribution of quality software 


BORLAND LTD. 69, Upper Georges Street 
Dun Laoghaire : Dublin, Republic of Ireland 
Phone 1 80 25 14 Dealers: use 1 80 25 21 
Telex 92188 BORL EI 


MenuMaster — the only complete menu system. 


Menus are easily defined - a simple menu is only a matter of 
minutes — yet MenuMaster also incorporates an entire 
programming language: the Menu Definition Language. This 
language allows simple as well as advanced programming 
constructs. No other menu system offers you this. Do not be 
content with less. 


MenuMaster demo kit — only $30. 

The demo kit contains working examples of MenuMaster 
operation and a complete set of manuals. The price will be 
deducted when you buy a complete system. 


Do you already own an old menu system? 


Pity, but all is not lost. Borland will refund you $50 if you 
include an invoice with your name on jt for such a system with 
your MenuMaster arder. This offer is limited to one 
MenuMaster per customer and is valid until January 1st 1983. 


Order your MenuMaster today — only $195. 
Cash, American Express, Master Charge, and Visa accepted. 


| hereby order: 


MenuMaster demo kit(s) at $30. 
— — —. MenuMaster complete system(s) at $195. 


Name 
Company 
Address 


Phone Telex 
Payment 


Circle 51 on Inquiry card. 


COLOR-II MONITOR 


iare: SBOH) X 240(V) « RGB 
input * 80 4 character display 
capably * 18 NS Intensity modulation 
or 


COLOR-!] MONITOR 


280(H) X S00(V) line reaclution * Built-in 
hit &audio amplifier © front mounted 
contr ==: 


MODEL 31 oe MONITOR 


Easy-vipw am e Сот: 
posite video d «18 MH T соль 
"e g00 lines (center) reaclution IBM-PC 
compatible 


MODEL DXY PLOTTER 


Economical X-Y coordinate plotter • 10" 
X 14” plotting range e Centronics inter- 
face * ROM expandable * 4 pens, hold- 
ers and chart hold-downs included 


YOUH COMPATIBILITY CHART / MORE COMPATIBILITY INTERFACES DUE SOON . . . CHECK — 


MONITORS е 
PLOTTER | $. MICRO- 


VIDEO-300 eerie Roa | con COLOR- _ н | COLOR-IA | COLOR-II | COLOR-IV lai 
| wec — | [os | e | «+ | œe [| ® | SpecialCabing Required 
к ж = * Special Cabling ог 


ТОШ БЕК ЖЕН ИШЕН БЕГЕН | | + | + |_+* |e | © ем Boara Required 
ATARI 800 | [ор AtariCable Required 


| VIC-20 | ДИДЕН * Opt. VIC Cable Required 
PLU * Opt. TRS Cable Required 
m - W^ | * Opt. Interface Required 
mm 

S 


* Opt. TI Cable Required 
Commodore-64 


COMPUTER NOTES 


+ 


* Opt. Commodore Cable Req. 


Innovative computing! 


ы | м : 1 
Amdek Corp. is dedicated to marketing quality сотри- Amdek products are distributed nationwide and in Cana- 
ter peripheral equipment to enhance the use of popular da through major distributors. And, we have factory- 
personal computers. Our research & development staff trained manufacturer's representatives ready to serve 
keeps abreast of progress in computer techology and you in every major marketing area. Amdek offices are 
equipment and strives to offer you state-of-the-art ad- located in Chicago, Los Angeles & Dallas. 
vances in peripheral equipment. Just circle the reader service number, or contact us to 
receive complete technical specifications on these 
Amdek products. т 
2201 1 Blvd. * Elk Grove Village, IL 60007 p E" * " d | | 885) 


Circle 15 on inquiry card. à 
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Listing 1a continued: 


00508 
00509 
00510 
00511 
00512 
00513 
00514 
00515 
00516 
00517 
00518 
00519 
00520 
00521 
00522 
00523 
00524 
00525 
00524 
00527 
00528 
00529 
00530 
00531 
00532 
00533 
00534 
00535 
00536 
00537 
00538 
00539 
00540 
00541 
00542 
00543 
00544 
00545 
00546 
00547 
00548 
00549 
00550 
00551 
00552 
00553 
00534 
00555 
00556 


THEN ( Execute Move command } 
BEGIN 
PenColor (Nane) ; 
MoveTo(X, Y); 
END 
ELSE € Execute Draw Line commeard } 
BEGIN 
PenColor (White); 
MoveTo(X,Y); 
END; 
END; 

4: Kant $= € Save character count 3; 

3: BEGIN X Explode character 3 
FillChar (Buffer ,Kount , ModewChr ) ; 
UnitWrite(1,Buffer,Kount); 

KaseControl {= 
END; 

2; Row {= N 

13 BEGIN 
Column = N € Fick vp column to tab to >; 
GaToXY(Column,Row) € Tab to specified position 3; 

END; 
END; < CASE > 
KaseControl $= KaseControl-1; 
END 
ELSE 
BEGIN 
CASE N OF 
27+ BEGIN 
KaseControl $= 2j 
= 0 
END; 
6: BEGIN 
N = 0 
PrinterOn = True; 
Rekrite(Printer, ‘PRINTER: ^); 
Writeln(Printer ,CHR(27),CHR(20))} 
Hriteln( ‘Printer enabled’) 


€ Fick up row to tab to 7; 


X Escape - build up GoToXY + 


€ Turn on printer >; 


END; 
5: BEGIN 
= 0 € Turn off printer }; 
PrinterOn $= False; 
Close(Printer); 
Writeln ‘Printer disabled’ ) 
END; 
4t BEGIN < Turn on graphics mode } 


KaseControl = 7; 
Init Turtle} 


00557 = 0; 

00558 END; 

00559 2: BEGIN € Decompress } 
00540 KaseControl = 4; 

00541 N is 

00542 ; 

00543 127: N := 0j € Rubout } 
00554 END; 

00545 IF №0 

00556 THEN 

00547 WriteChr (Modealhr ) 

00568 END; 

00549 END; 

00570 UNTIL (ModemStatus.BitHalf(NoCarrierPresent]) OR (NOT MCR2.BitHalf(Dffhook) ; 
00571 IF ModenStatits BitHalflNoCarrierPresentl 

00572 THEN 

00573 BEGIN 

00574 WriteLn(Bell,’Lost Carrier.’); 

00575 EndSession 

00576 END 

00577 END; 

00578 

00579 PROCEDURE Initialize; 

00580 BEGIN 

00581 СК2 t= -16251*16x81ot; 

00582 СКІ is CR2+1; 

00583 Status t= CRI} 

00584 Data ‘= СК2+0; 

00585 . MCKQ.BsteHalf j= InitFlaq+Mode; 

00585 Set CR2e(InitFlag, True); 

00587 FPoke(CRi,3); € Reset АСТА 3 

00588 Роҝе(СК1,1) € Set data, parity aw stop bits >} 
00589  SetCK2(BitRateSelect,True) č Set 300 baud 3j 

00590 ControlA := 1 € МК 80 column board upper/lower case toggle key 7; 
00591 ^ BackSpace $= 8; 

00592 Bell {= CHR; 

00593 LineFeed = CHR(100; 

00594 ^ ForwFeed $= CHR(12); 

00595 Carriageketurn ;= CHR(I3); 

00596 . BreakChar $= CHR(23) € Control-8 3} 

00597 Кол = CHR(127); 

00598 DeleteChar $= Rubout; 

00599 Ргіпёег0п = False; 

00600 Н;=СНК(72) € GE transmission speed recognition character ?j 
00501 

00502 END; 


00503 


BEGIN < Main Progran 5j 


Ютіфа лб" ХХІ Session terminated EXEXI'); 


00504 Initialize} 
00605 Terminal: 
00504 

00607 END, 


| PRODUCTS, INC. ` 


A CALIFORNIA CORPORA TION 


We're Bullish on Low Prices 


If the items you want are not listed in this ad, call us for the current price. If you find an 
advertised price that is lower than ours, call us and we'll try to beat it. 


Send Mail Orders То: 
P.O. Box 9078-184 
Van Nuys, California 91409 


Orders may be picked up at: 
16709 Roscoe Boulevard 
Sepulveda, California 91406 


For Questions or Phone Orders Call: 


(213) 994-2533 


"We accep! Cash. Certified Checks. VISA and MasterCard” 
Ail merchandise new in factory cartons with manufacturer's warranty 
Corporate and School District P.O.'s accepted subject to credit approval. Enclose financial statement with order 
California residents add Sales Tax. Shipping charges added to all orders 


“No refunds without prior approval” - 


Bison Credit only on returned merchandise 


QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


For Further Information Please Circle Reader Service 41 


COMPUTER SYSTEMS 
NEC PC-8001A .......... 
Products For Apple Computers 


Here are some of the producis BISON carries for Appte 
Computers If you don't see what you want here. give usa 
call 


16K RAM Card for Apple I .................. 5 68 
Microsoft Premium Pack .................... S 569 
BISON Add-on Disk Drive .....,.....›,+++.... S 349 
Parallel Printer Card with Сабе... ,.....,.. =. 5 72 
D C Hayes Micromodem 11... :.............. 5 270 
Graphics Interface for NEC. Epson .,.......... S 139 


For more Apple information. circle reader service card 42 
Products For IBM Personal Computers 


Tandon Single-Sided Disk Drive .......,...... 5 255 

Tandon Double-Sided Disk Drive w DOS Patch S 340 

AST 64K RAM Сага........................ S 365 

ATS Clock Card ............... EFE S- 399 

9-piece set of 64K RAMS ........,......,.... 5 75 

For more IBM information circle reader service card 43 
PRINTERS 


BISON carries all of the major brands of printers If you 
need help choosing the proper printer for your needs. call 
and talk to one of our support technicians. 


EPSON MX-80 Type IIl ........ were eee 9 425 
EPSON MX-80 F/T Type lll with Graftrax- TOT S 479 
EPSON MX-100 with Graftrax ....,.,......... S 649 
NEC PC-8023A Friction & Tractor w/Graphics . , 5 499 
Qkidata Microline 82A with Tractor - BO Col ..... S 460 
Okidata Microline 83A with Tractor - 100 Col..... S 685 
Okidata Microhne 84PS - 200 cps Par/Ser.......5 999 
C Itoh Prowriter - Parallel (oc. cc sso. 9 485 
C Moh Prowriter - РагаПе/Ѕепа! , ,............ S 610 
C Itoh F-10 Starwriter - Parallel - 40 cps ........ $1385 
C Itoh F-10 Starwriter - Serial - 40 cps ..,.,.... 51485 
Comrex Daisy Wheel Printer - Parallel. ,.... „„.. 9 B55 
Comrex Daisy Wheel Printer - Serial ........... S 895 
Comrex Tractor Feed .............. chee eee 5 195 
For more printer information circle reader servicecard 44 
MONITORS 


BMC International 

' 12" Green monitor with P-31 phospher 

' 15 Mhz’ Excellent for 80 column display 

BMC 12” Green Monitor .............„.--.. S 88 
* 13" Color Monitor” Audio and Video 

' 270 Line resolution 


BMC 13" Color Monitor . .., TY I PES а 5 273 
AMDEK Monitors 

* 12" Green Phospher 

` Non-Giare 

AMBER Video 300................... Call for Price 
' 13" Color Monitor’ RGB input 

° For IBM/NEC/Apple 

AMDEK Color ll. ....«.......« >»... Call for Price 
AMDEK Color M" Cail for Price 
AMDEK Color I11 RON ERE ..,... Call for Price 


NEC 

МЕС 12" Green Мопйог..................... 5 159 
NEC 13" Со!огМопног......... Т “+ 3 айз 
NEC 13" RGB Color Мопйог........,..‹,4.-.. 5 815 
ZENITH 

Zenith 12" Green Monitor ,.,....... leen 5115 


TeleVideo Products 


TeleVideo computer terminals and desktop computer sys- 
tems-high price features at low prices 

TeleVideo TS-802 Computer system 

*64K.4 Mhz 2-В0А CPM  ' Dual Floppies. 720K Total 

" Same CRT and Keyboard as Televideo 950 Terminal 

°" Network Expansion Capabilities 


TeleVidao Т5-802...,...................... 52665 

TeleVideo TS-802H Same as TS-802 

with one floppy and 5-MegaByte Hard Disk...... $4990 

TeieVideo TVI-925 Terminal ................. 5 725 

TeleVideo TVI-950 Terminal - TOP-OF-LINE..... 5 915 
SOFTWARE 


BISQN carries software for all business and personal 
computer systems Just select the software you want and 
call us for our current price Here are some examples of 
BISONS Low Prices. 


MicroPro Software 


WordStar -B'GP М........................ S 250 
WordStar - Apple CPM... ca ceca ween s... 5 200 
MaiMerge - 8" CP/M...,., "ҮТҮК ГҮ Т S BO 
MailMerge - Aple СР/М,,.,...............›. S 69 
$ре!5!аг-8“СР/М........................ 5 139 
SpeliStar- Apple CP/M .................... S 110 
DataStar =6" CP/M Loi aaa ue» RETE OR s S 189 
DataStar - Apple CP/M ............... eL ...9 170 
Super Sort - 8" CP М....................... S 140 
Super Sort - Apple СР/М..,,,,,,,,.,........ S 120 
CalcStar «B^ CP/M „...,........... TP S 149 
CalcStar = Apple CP/M ..................... S 145 


O6Whatever you need for your S-100 system. from CPU's to 
Memory. BISON hast Just look at ourlist If you don't see 
it here. cail for our current price 


Sierra Data Sciences 
S-100 Master/Slave Single Board Computers 


Master -4 Mhz. 7280А.,,...,............ 5 690 

Slave - 4 Mhz Z80A...... As RE +. BED 
Sierra Data CPM ...,,............. EEEE 5 160 
Sierra Data BIOS ...., ЖОРТ ep wA adio MU 
SierraManual ‚............... "m $ 25 
Sierra Data - Winchester Adaptor ............. S 145 
Sierra Data Turbo DOS .............. TIT S 750 
Mitsubishi 8" Double-Density Double-Sided 
Floppy Disk Drive ...... iceman ws d 425 


QUANTITY DISCOUNTS AVAILABLE - CALL BISON 


QT-Systems Mainframes 


S-100 Mainfame and 8" Drive Enclosures 
° S-100 Power + 8V/16A + 16V ЗА -16V 3A 
' Drive Power 4 5V/1A -5V GA : 24V. 6A 

` Keyed Power Switch 

ЕМІ Filter 

' 2 Switched Power Outlets 

° Filtered Fan 

` 15 - DB25 Cutouts 

° DB37 Cutout 

IDS 50 Cutout 

' Hard Disk Power Supply 

` Shielded Motherboard 

° Rugged Card Cage 


зр" x 17" x 21" {H x W x D) 

OT 6-Slot. Dual B" Опуе$............... eise 9 530 
QT 8-Slot Dual 8" DriveS.,, , ..,,.....‹....... 5 560 
QT 12-Slot Dual 8" Drives... ,,,.,...,,.......- 5 620 
S-100 Mainframe and 5%,” Drive Enclosures 

' Similar to 8" Mainframe 

"T x77" x20" {H x W x D) 

QT 6-Sio1. Dual 5!" Drives... ,.,. ,.- 5 455 
OT 8-Slo! Dual 51/, Drives.. vaer 2-4%. 9 595 
OT 12-Slot. Dual 5V;" Drives. |................. S 560 


OT All-in-one 8" Disk Drive Cabinet 
Changeabie faceplate allows use of all standard 8" floppy 
and hard disk drives including; 

' Shugart 

°` NEC 

° Mitsubishi 

° Tandon (Up to 4 Thin-Line} 

` Qume 

Features: 

` Holds 1-4 8" Drives 

` Power ! 5V ба -5V/1A · 24V/6A 

° Modular Power Supply 

List Price S3495 BISON PRICE $295 


DISK DRIVES 


Oume #842 (Replaces Data-Trak 8) . .. ,... S 480 

Tandon Thin 8" Single-Side елле. .S 382 

Tandon Double-Density . : . S 465 
DYSAN Floppy Disks - 

Dysan 104/15! ,“ Soft Sector 

Box ol 10 аан еъ наанаа арен REX DU. BS 

Dysan 104/10 514" Soft Sector Double Density 

Box of 10 , каз ———— AE 42 

Dysan 3740 1 в" Soft Sector 

Box of 10 . ШУЛЕН чо СРТОТ 5 45 

Dysan 3740/2D B" Soft- Sector Double- Density 

Box of 10, кже XXE — 5 63 | 


For more S-100 information circle reader service card 45 


Circle 305 on inquiry card. 


P&T CP/M2is 
GROWING 


Start with a Model il floppy system and 
grow into a hard disk. Since all P&T 
CP/M 2 systems are fully compatible, 
you will have no conversion worries. 
Special note: P&T hard disk systems 
allow you the user to configure logical 
drive assignments to your specifications. 
Write for more details. 


Prepaid VISA, М/С, or COD orders accepted. 
All prices FOB Goleta and subjecttochange. 


CP/M is а registered trademark ol Digilal 
Research. TRS-80 5 a trademark of Tandy Corp. 


PICKLES кис 


& TROUT 
GOLETA, CA 93116 "BRUT . | 


P.O. BOX 1206 
338 October 1982 © BYTE Publications Inc 


Listing 1b: А 6502 assembly-language routine that must be linked before attempting to 
execute the intelligent terminal program in listing 1a. 


PROCEDURE Poke(Address,DataBs4tetINTEGER) 


Poke procedure - standard Trix routine in Pascal won't do the trick 


with the Micromoden-IT registers, 


»PROC POKE,2 { Two 16 bit Pascal arquaents 
RETURN EGU 0 ; Temporary variable for return address 
PLA : Save Pascal return address 
STA RETURN i + 
PLA ! ' 
STA RENN $ А 
PLA ; Get data byte and 
TAX ; put it in X register, 
PLA > Throw out MSE of data byte. 
PLA ; Get. LSB of address 


and save it, 


and save it. 


END 


Text continued from page 318 


The tabbing process is initiated by 
the receipt of an escape character 
(decimal 27). The next two bytes that 
are received determine the row and 
column specifically. The following 
character is then tabbed via a 
GoToXY (row, column) statement. 
The exact sequence of events is as 
follows: 


1. An escape character (decimal 27) is 
transmitted from the host and in- 
tercepted at line 537). The next 
character's decimal representation 
will be the row to tab to, and the 
following character will represent 
the column. 
2. At line 538, the CASE statement 
control variable (KaseControl) is 
set to 2, and the received character 
(N) is nullified so that the program 
won' attempt to print an escape. 
3. At line 454, the next character is 
received and because the CASE 
statement control variable (Kase- 
Control) was previously set to a 
positive value, execution moves to 
line 459. 

. Because KaseControl was pre- 
viously set to 2, line 526 captures 
the tab value for the row. 


> 


Get MSB of address 


1 

7 

Н 

; STX op code to transfer X to address, 

; Low order bute of address to poke, 
AORRMSB BYTE 0 + High order byte of address to роке, 

; Restore return address, 

H 

Н 

j 

Н 


a 
Return to Pascal calling progran, 


5. At line 532, KaseControl is 
decremented by one, changing its 
value from 2 to 1. 

6. Execution moves back to line 454, 
where another character is re- 
ceived, and the process again 
moves to line 459. 

7. Because KaseControl is now 1, ex- 
ecution begins at line 527. The col- 
umn value is set at line 528, and 
line 529 executes a tab to (column, 
row) via the GoToXY procedure. 

8. Once again, statement 532 is ex- 
ecuted, decrementing KaseControl 
to 0, which causes a bypass of the 
CASE statement in line 459. This 
bypass continues until the Kase- 
Control statement is again reset 
after receipt of a new escape or 
control character. 


Similar logic is used beginning with 
line 559 to explode compressed char- 
acters. This is a technique for elim- 
inating the repeated transmission of a 
character when you want that 
character to be printed more than 
once. The execution of this option 
proceeds to line 521, where the buffer 
is filled with the required number of 
characters by the Pascal procedure 


BMC PC BINARY SYNCHRONOUS COMMUNICATION 
x ADAPTOR AND EMULATOR 


Gives you full ability to communicate with IBM-BSC 
compatible host computers. 


The PC-1 provides connections for intelligent devices such as personal and mini computers, and an emulator 
mode for non intelligent terminals. This makes possible a wide variety of applications. 


M FOR EXAMPLE: 
TELEPHONE LINE 


IBM-BSC Compatible 

Display | 

у | Computers 

Personal BMC i V О 

модем { AN 5 
RS232C RS232C | 


Personal Computers 


EFOR FURTHER INFORMATION CALL: 


Өвмс USA, INC. 


NEW YORK OFFICE LOS ANGELS 

450 Barell Avenue Carlstadt, N.J.07072 20610 Manhattan Place Suite 112, 
Telex: 133221 BMC NY CARL Torrance, CA. 90501 

Phone: 201-939-7079, 7061 Telex: 698641 BMC USA TRNC 


Circle 50 on Inquiry card. Phone: 213-320-9880, 9881 


340 


AOS ........................ Call for Model & Price 
Amdek МїЧйео-300......................... 149.00 
Amdek Color-l Monitor ..................... 329.00 
Amdek Color-ll Hi-Resolution 13" Monitor .... 729.00 
Amdek Color-lll Мопїїог.................... 439.00 
Alan 400 16K... sodes ie OR 319.00 
Atari 810 Disk Drive ....................... 449.00 
Atari 850 Interface ........................ 169.00 
Atari 800 16К............................. 669.00 
Daisywriter 2000 .......................... 1049.00 
Diablo 630 ............................... 2095.00 
EPSON WING! Os oues re ERA V аж элк каз 289.00 
Epson MX-80 w/Graftrax Plus .............. 439.00 
Epson MX-80 FT w/Graftrax Plus ........... 549.00 
Epson MX-100 FT Printer w/Graftrax Plus.... 695.00 
Hayes Micromodem Il (Apple Il) ............. 289.00 
Hayes Smartmodem ...................... 225.00 
IDS 560 Paper Tiger ...................... 1099.00 
IDS Prism 80 (Color) ...................... 1379.00 
IDS Prism 132 (Color) ..................... 1559.00 
Mannesmann Tally MT 1705 ............... 1289.00 
Mannesmann Tally MT 1802 ............... 1499.00 
Microtek 16K Ramboard for Atari 800........ 79.00 
Microtek 32K Ramboard for Atari 400 & 800 .. 119.00 
Microsoft Soft Card (Z-80).................. 279.00 
Microsoft Soft Card Premium System for Apple 579.00 
Microsoft Ramcard 64K for IBM-P.C. ........ 369.00 
Microsoft Ramcard 16K forApple ........... 139.00 
NEC 3510 or 3530 Ѕріпмгіїег ............... 1675.00 
NEC 3515 Spinwriter ...................... 1695.00 
NEC 7710 or 7730 Spinwriter ............... 2295.00 
NEC PC-8023 Ргіпіег...................... 489.00 
NEC JC1201 M(A) - Color 12" Monitor ....... 329.00 
NEC GREEN JB1201M - 12" Monitor ........ 169.00 
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OKIDATA MICROLINE 83A 


120 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders centronics parallel port 
and RS232 serial port (up to 1200 Baud) standard, 136 col, 
includes Okigraph dot addressable graphics, friction feed and 
removable tractor. 31 Ibs., 110 volt standard, 220 volt optional. 


Okidata Microline - 80 Matrix Printer ......... 329.00 
Okidata Microline - 82A .................... 449.00 
Okidata Microline - ВЗА .................... 729.00 


Sharp PC-1500 Pocket Computer ........... 239.95 
Sharp CE-150 Color Printer/Cassette I/F . 199.95 
Sharp PC-1211 Pocket Computer ........... 135.95 
Sharp CE-122 Printer/Cassette Interface for 

atava err" 99.95 
Smith-Corona TP-1 ....................... 649.00 
Televideo 910 ............................ 559.00 
Televideo 925 ............................ 735.00 
Televideo 950 ............................ 929.00 
Transtar Model 140 ....................... 1295.00 
Videx Videoterm 80 Column Card for Apple !|. 259.00 


Circle 285 on inquiry card. 


ЕР$ОМ МХ-100 ЕТ JMEGA DELIVEF 


80 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders, centronics-style parallel 
port (RS232 optional), 136 col., includes graftrax plus dot 
addressable graphics, friction feed and removable tractor 
feed. 21 lbs., 110 volt only. 


SOFTWARE 


Omega carries software by the following companies: 
e American Business Systems € Ashton Tate e Dakin 5 
e Innovative Software © Місгорго өе Microsoft 

e Sorcim € Stoneware e Visicorp (Personal Software) 


MAGNETIC MEDIA وپ‎ 


Omega carries diskettes (5V4" or 8") by the listed companies: 
e Dysan @ Maxell e Scotch e Verbatim 


Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 

All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 
ACCESSORIES Mass. Residents Please Add 5% Sales Tax 


Omega carries accessories for the Apple I! by the 
following manufacturers: 


e D.C. Hayes e Microsoft e Тутас PRICES ARE SUBJECT TO 
e M& R Enterprises e Videx CHANGE WITHOUT NOTICE 


We carry the complete line of Atari Hardware, Software & Peripherals. 


We will try to match or beat any price with similar purchase conditions. 


OMEGA SAL 


430 PEARL STREET, STOUGHTON, MA 02072 | 
(617) 344-6645 TOLL FREE (800) 343-0873 — 
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Circle 131 on inquiry card. 


DELTA'S 


#4 


SALESPERSON 


"The Business Computer That Sells Itself” 


Announdng: 


MICRO- 
TIMESHARING 


"The Marketing Trend 
ofthe Future" 


Delta Micro-Timesharing is a unique 
new approach to computer retailing 
that utilizes the Delta-64 user distrib- 
Uted processing network system, 
plus instructional video cassettes. 


The Delta DP-Net ollows 

potential customers hands on use of 
a Delta system n their homes or 
businesses (via moder. 


Once installed, the Delta does the 
rest. With its speed, reliability and 
user friendliness, the Delta is a sure 
bet to win customers over. 


Look into Delta's Full Line 
of Dusiness Computers Today. 


P" E. 
15392 Assembly Lane a" 
Huntington Beach 


CA 92649 Fa 
(714) 898-1492 P 1 


Р И 


FillChar. That buffer is then 
displayed via the low-level Pascal 
I/O procedure UnitWrite. This se- 
quence of logic can explode up to ap- 
proximately 30 characters. If a 
character is to be printed more than 
30 times, I have found it necessary for 
the host to transmit additional delay 
characters (ASCII Os) to allow the 
Apple time to display all of the re- 
quired characters. To be safe, I add 
one delay character for every 25 
characters to be printed. For example, 
if I wanted to display a row of 80 
dashes on the Apple, I would have 


CONTROL D TO SIGNAL 
DATA DECOMPRESSION 


ASCII 45: DASH OR MINUS SIGN 
CHARACTER COUNT * 8C 


DELAY OR DO NOTHING CHARACTERS 


the host computer transmit the se- 


quence shown in figure 2. 

By tabbing, you can eliminate the 
transmission of numerous blanks, 
carriage returns, and linefeeds. By us- 
ing character compression, you can 
eliminate the transmission of repeated 
characters. Using both of these 
features can significantly speed the 
throughput of information being dis- 
played by the Apple. 


The Postprocessor Approach 
That is all well and good, but after 
I had written the third report con- 


Figure 2: An example of a character-compression transmission. 
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sisting primarily of print statements 
with totally incomprehensible tab- 
bing and data-compression charac- 
ters, I began to look for a more ele- 
gant approach. To solve that prob- 
lem, I decided to avoid it. I now write 
all of my standard reports to a scratch 
file on GEISCO and then route that 
file through a postprocessor that in- 
serts all of the tabbing and data-com- 
pression characters where appro- 
priate (all under program control, of 
course). In fact, I have written several 
postprocessors for the various types 
of printers and display terminals we 
have at work. 

A simple but key feature of these 
postprocessors is an awareness of the 
display format of the output device. 
In the case of the Apple, the post- 
processor is smart enough to stop 
after 23 lines are displayed and print a 
message for the user to press any key 
when he is ready to continue. Addi- 
tionally, when displaying files with 
embedded formfeed characters (clear 
screen and go to top of page), the 
postprocessor ignores all but the first 
one. The elegant aspect of the 
postprocessor approach is that a 


| Ivi и 0-56 
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COMPATIBLE 
DRIVE 


APPLE 1+ | 


Wi CONTROLLER 10 CONTROLLER 

| us OUR PRICE | мз OUR PRICE 
{549.00 429.00 | 449.00 379.00 | 
COMPARE TO | Gaul COMPARE TO | 


21609 APPLE ORIVE 
(APPLE IS A REG. TRADE MARK OF APPLE COMPUTER 


J| | METAL 
^ CABINET 


9" GRN. PHS. MONITOR 
| | 12" GRN. PHS. MONITOR 


| 1 Yr. Warranty 


| MSL f || ' R P RICE e PY aad 
Чио $119.00 — 7000 
| | n | 
| | ES. AL 


| GP 100 


8%” wide paper 


389.00 $269.0t 


= ¬ لاو —— 


| MSL - ГАМЕ 5 


Él 2495.00 1 1.00 89600 


RAD DES 
ч oa АВК 


= 2 DRIVE | 


> | yt 
| ми OUR PRICE Sac 
{2495.00 $1733.00 762.00 


WELL © DYSAN = EPSON 
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146.00 APPLE DRIVE | 
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| TA, | ] } i M IR: Jf COR YUS AC DS 
= = — Qm کی ایی‎ ы, | 
Г А L, OF F T Г iE М : Mi 4| ч | =i 
| Puta Genie In Your Computer Intelligent Printer| Б; 
Interface Card UR PRIC 


| Works With 

B integer Basic 
B Applesoft* 

@ Pascal 1.0 & 1.1 


$119.00] LJ 
MSL 159. 00р > 


B CP/M** 


| PERSONAL | 


Li COMPUTER| 
A 


INCLUDES: 


2 Drives DS/ DD 


64K Memory 
Hs 12” BMC 
GRN PHS 
| T PRICE сше | 
MSL $2895.00 3 
(3305.00 Т) | 


"Sube to availability 


PLUS 
48K 


k 5a РА <I> 
| "Subject to 
| availability 07 P 
| MSL mu D 
| 1530.00 З 95.( , 35. ool 


[APPLE ISA IS A REG, TRADEMARK OF APPLE COMPUTER A 


| 75. UU 


| MSL 275000 ^ 52477500. 
DUAL 8, DRIVE 
MSL OUR PRICE Caut 
‚250000 1595.00 ~ 905.00 | 
r‘acommoauore 

| COMPLETE Vl А r4 f 
COMMODORE CGU 


LINE AVAILABLE 


| E T 


Vic- V Modal Modual . 


Vic Cassette ............ ...... $65.00 
Vic Disk Orive .............. .. $ Cal! 
Vic 6 Pak program .............. $44.00 
niilD pol — | 
MSL ! b * | ou” 
11.299. 00 169.00 110.00 


———— a 


Ts : EXPANSION 
CHASSIS 


d 


| = * 


Color Graphic Board | | | 


a=, *Applesoft is a registered Trademark of Apple Computer, inc. 
€ ue 106.00 d | Б СРАМ is а registe айе, кшш: of Digital Research. 40. 00 IE 
Tre MITH CORONA CASIO FX 00 0P 8 


| | PERSONAL COMPUTER || 


|DAISY WHEEL 
| | POWERFUL | E 


| aem | . || CA-BASIC a 
uality ns. ü ‚лаа 
SERIAL 2 i-i ny \ ea x3 
OR эм | " T me 
PARALLEL vae 7 | T 
| D - PRICE wl 0 | (M | | | AND C/MOS- RAM -] 
JW Th Neve ae n | "DoD IPE 4 
MSL "E || MSL ي‎ VE d Sauce |È 
895.00 “در‎ 296.004 | 395.00 00 __$999.00 396. 00 
" THE APPLE COMPATIBLE] ۳ IeRORNE ` = 
| ALTERNATIVE | S DUNNE 
RAI ai PERSONAL COMPUTER 
SYSTEM = | INCLUDES 
STOIE - | 
Franklin Ace 1000 system e 64K • | || SOFTWARE | FJ 
Disk Drive with controller card * 12" | || . ' . [ГС 
green phs. video monitor. W = Нн AR • el fee | 
Color optional $49.00 * SUPERCALC * M BASIC |f» 
ч | l | | Ф | Гы = I 
| IU. «i ' LE | MSL 1] UI | i ч d ves 
SAVE $1000 COMPARED TO APPLE SYSTE М 4 | 1795. we Jv |. UI | и 5l : 
7 Ts T E R( y IP : — m —2 42 
CANI | AIRÛUA OZU IN 


| 13 
o> ||| 4032 - 32K 40 COL CRT E 
MX BO Il 64500 42 29.00 7216.00 | || ا‎ R PRICES ES Ё 
MX BOFT Ш 745.00 535.00 210.00 | |} MSL yy ^н E 
| MX 100 Ш 995.00 669.00 326, 004 |6 2590.00 313/5.0 612.00 $ 
| МЕ RESERVE THE RIGHT TO ааг TYPOGRAPHICAL L ERRORS. l- 


WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 


| STUDENT 

SYSTEM А 
“МЕС PC Que 12 

“МЕС PC 8012 | " | 


| "NEC PC 8031 
| 12" Grn. Phs. Video Monitor 


142839.00 $2095.00 = x 


e|% | 3 


` STUDENT 
SYSTEM 


INCLUDES | 
GRAFTRAX || 


THIS AD { SUPERCEDES ALL PREVIOUS A 


TA MIC урана uS. танкта 
в | | Ar 99% га i AREHOUSE Answer: MICKO TZNA 2 
| | MINI (0) n Hae 18720 Oxnard, #108 


*Cabtornia residents add 6% sales tax [> | 
** Add 3% Shipping 5 Handling — Аро t 
FA surcharge lor creat cards Orders 
cannol be shipped unless accamparnred 


Tarzana. CA 91356 
CUTSIDE CA CALL TOLL FREE 1:800! 123-5886 IN C A (213) 996 2252 


Name (Please print) —_ 


PRIC J | Aadress by payment including shipping hand!- X | 
| IMSL “БА 00 ‚ AD. 00 | City Stale Zip _ 119 and tax where аррисай!е я) | 
| Ol Мае Moget Descnphon _ Prce Toll TOTAL ORDER $ x! 
| FEATURES: | | Micro VIC. Printer af TAK IF APPLICABLE” 
« 7 expansion 51015 e Detachable cover protects | i ING" 
| Allaiuminum const yctiol = cartridges * Houses V.C Í TOTAL EACE T i 
ә Large power supply and Exparsin in one - 
|| with torodia! trans- portable uns © Holder е г FF 
| former e 5 voll Supply for RF modulator » Sup- Cenified Check or M.O, Allow 2 weeks clearance for VISA [Mas а 
direct ot the VIC 20 tor poris all VIC 20 сапт. Bank Wire Transtar personal check м4] E 4 - 
| cooler operation = 24 es from Arten Mocro., | CREDIT CARD # C 
volt supply lor the Arion Commodore and others 4, Ro e ж 
БА, i Р S алаш ча E [хр Hale a 
SHARP е C ASIC HP VERBA! IM = MEMOREX • SOROC Uus PERSONAL SOFTWARE 
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southern Region 
Custom Applications 


Figure 3: Map of the southeastern United States generated with pen-and-ink plotter on 
GEISCOS timesharing service using ISSCO's DISSPLA graphics package. (DISSPLA is 
a proprietary software product of Integrated Software Systems Corporation, San 


Diego, California.) 


FORMAT OF VECTOR WHEN TRANSMITTED FROM GEISCO: 


BYTE #1 BYTE #2 BYTE #3 
76543010 76543210 76543210 


PEN | 


ADD 128 TO X IF ON 
ADD 256 TO X IF ON 
ADD 128 TO Y IF ON 
X COORDINATE 
Y COORDINATE 


Figure 4: The plot vector format for transmission to the Apple. 


report generator needs to be written 
only once for a standard output 
device and the postprocessor will 
handle the idiosyncrasies of every 
other output device. 

The ability to do graphics in a time- 
sharing environment with my Apple 
is the most intriguing aspect of the 
postprocessor application for me. 
Many people are intimidated by com- 
puter graphics, but once the basic 
principles are understood, the pro- 
cedure is really quite simple. Con- 
sider the following example. The map 
of the southeastern United States 
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shown in figure 3 was produced on a 
Zeta plotter (Nicolet Zeta Corpora- 
tion) using GEISCO's system and the 
DISSPLA graphics package. The pro- 
gram that produced the map can be 
seen in lines 1000-1350 of listing 2. 
What may not be evident from look- 
ing at the listing is that eventually this 
program, indeed almost all plotting 
programs, can be reduced to two sim- 
ple commands: 


1. Raise the pen and move to a given 
location on the paper. 
2. Lower the pen and move to a given 


location on the paper (i.e., draw a 
line). 


On the Zeta plotter these com- 
mands are accomplished in a sub- 
routine called Plot. Now, if I write 
my own Plot subroutine and use it to 
replace the version of Plot that the 
system would normally use, I can 
capture all of these commands and 
write them to a file for further pro- 
cessing (or transmit them in real time 
for that matter). My revised version 
of the. Plot subroutine begins at line 
1360 of listing 2. The statement at line 
1080 of the calling program tells Plot 
what file to write the captured vectors 
to. 

Now that all of the vectors for the 
plot have been captured, a postpro- 
cessor will read that file and send the 
vectors to the Apple in some suitable 
form. The format of the vectors 
transmitted from GEISCO to the Ap- 
ple can be seen in figure 4. Аз you can 
see, it takes three bytes or characters, 
to transmit a vector to the Apple. At 
30 cps, this means a theoretical 
throughput of 10 vectors per second. 

Because I now have a format to 
transmit plot vectors, all I have to do 
is tell the Apple to switch to graphics 
mode. In the terminal program in 
listing 1a, I have arbitrarily selected a 
control-D (ASCII 4) to indicate a 
switch to graphics mode. When the 
Apple detects receipt of a control-D 
from the host in line 555, it sets the 
program case-control variable (still 
KaseControl) to 7 and executes the 
initialization procedure. This pro- 
cedure, which turns on and clears the 
high-resolution display, takes con- 
siderably longer than 1/30 second to 
execute. In fact, it takes approximate- 
ly 1 second. Therefore, I transmit 30 
nulls (decimal 0) following the trans- 
mission of the control-D from 
GEISCO to allow time for this activi- 
ty. Finally, the display of the Apple 
screen in photo 2 is the result of the 
transmission of the file of captured 
vectors, The plot consisted of 5801 
vectors and took almost 10 minutes 
to display on the Apple. 


Generating Characters 
Before exploring the logic of the 
processing of transmitted plot vec- 
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“THE COMPUTER-LINE”™ 
IN COLORADO 


IBM Personal Computer 


QUADRAM CORPORATION 
QUAOBOARD 
The ultimate memory board for the 
IBM, featuring: 
€ fully expandable trom 64 to 256K 
e parallel port 
* asynchronous (AS232) serial port 
e clock/calendar 
* HAM disk drive 
$CALL 


INTERFAZER 

Used as: 

e Peripheral buffer 

e Mutti-User Printer Controller 
e Computer l/O Expander 

e Incompatible Device Interface 
e Peripheral Multiplexer 

ө Data Transfer Rate Converter 
$CALL 


DAVONG 
Systems, Inc. 


Deacription: 


MICROFAZER 
e buffering from B to 64K 
(4 to 32 pages of text) 


e paraltet/parallel; serial/serial 

and parallel/serial available 
e compute while you print! 
$CALL 


* printer and computer independent 


Tne Davong Systems Memory Card is a convenient RAM memory expansion 


card for use in the IBM Personal Computer 


The Memory Card may be placed in any free system slol. It is compietely 
compatible with all IBM Personal Computer software and hardware, and runs 


roducts. 
192K RAM $499 
— 256K RAM $599 


Hard Disk System for the 
IBM* Personal Computer. 
ONLY $1595.00 


at the same speed as IBM memory 
64K RAM 


Description: 


The Davong System's Hard Disk Drive fits conveniently inside the second 
floppy disk location of the IBM Personal Computer chassis, providing more 
than 30 times the capacity of a floppy diskette, plus greater speed and 


reliability, 


The DSI-501 System is compatible with IBM software, and supports IBM 


DOS*. The system includes all necessary components and software 
installation. 
12 MEGABYTES STORAGE |. 


PRINTERS 
Зелме 7710/7730 


EPSON (Graftrax Plus) 
MX-80 


MX-BOFT 

MX-100 
OKIDATA ` 

BO no tractor .,., 
ВО with tractor . 
82A no tractor 
В2А wilh tractor : - 
ВЗА hice И е 
B4A parallel 

B4A serial 

2K Bulfer ......., 
Graphics 82A, ВЗА , , 


a4 wt. 


berti 


C-ITOH 
F10 Word Quality Printer 
e 40 CPS Printing 
e Letter quality excellence 
Now Only $1395 
Prowrlter 120cps (Parallel) .. .. , NEM 
Prowriter 120cps i(Parallel/Sarial) 
Prowrlter (136 coiumn) Paralle! 
Prowriter (136 column) Parallel/Serial 


for 


- $2195.00 


Peripherals For АП 


$ 469 
$ 619 
$ 699 
$ 749 


All Epson, NEC, C-ITOH and OKIDATA dot matrix mer prices ole are for 


immediate delivery inclusive of shipping, insurance and handling charges. 
INTEGRAL DATA SYSTEMS 

PRISM 132 Color printer with all options 

e 200 cps Sprint Mode 

e 4-color printing ө 
e Friston Tractor feed , 


Smith-Corona TPI . 


QRS 


* N: ка ИЕ 


vr 


TANDON DRIVE 

SPECIAL 
Double Sided/Double Density 
320K BYTES STORAGE 
TM—100—2 
NOW ONLY 
$274 
SHIPPED ANYWHERE 


IN THE CONTINENTAL U.S.A. 
Call for TM-100-4 


RGB 
Color Monitor 


SPECIAL! 


Princeton Graphic Systems 
ONLY $599 with cable. 


e 690 Dots Horizontal 

e 16 colors 

e Non-glare screen 

e Sharp looking—matches IBM 


IBM SOFTWARE 
ENTERTAINMENT 
GALACTIC ATTACK . 
2ОВК | 

2ОВК |}. ниг 202 
DEADLINE .. " 
CALL FOR NEW GAMES 
AT UNBEATABLE PRICES 
T and G JOYSTICKS 
ADAM AND 

EVE PADDLES 


SORY 
CALL FOR SOFTWARE NOT LISTED 


BUSINESS 
WORDSTAR . 
MAILMERGE 

ГАХ MANAGER 

256K VISICALC . 
VISITRENO VISIPLOT 
V[SIDE 


EASY EFFECTIVE 
ACCOUNTING SYSTEM . 
SUPERCALC .. 
SUPERWRITEF: 


$44.95 
$29.95 


MAYNARD ELECTRONICS 
Floppy Disk Controller/with parallel . 
Floppy Disk Controller with serial 


MONITORS 
Zenith ZVM-121 Phosphor, 15 MHZ ........ $ 119 
NEC 1201 Phosphor, 20 MHZ ...... er $ 179 
МЕС 0112 Composite; Color .............. $ 335 
МЕ®@Р2ЛП2Н@В СОО Г Л EDIT .$ 899 
Amdek 300 Phosphor ..,................ $ 179 
Amdek Composite, Color ................. $ 349 
Amdek IBM Compabible Color ...... EEE $ 749 
BMELGTEEn Serre: Se. ы... Е $ 89 
BMC Composite, Color .............. : $ 279 
(All BMC monitors have 
12 month replacement warranties) 

Princeton Graphic RGB Color .......... 599 
For IBM 

Electfohonie НЕН УТ Т ee $ 749 
Electrohome IBM Cable . PETE TE Е $ 49 

MODEMS 

Hayes Smartmodem, 300 baud............. $219 
Hayes Smartmodem, 1200 baud ............ $529 
Hayes Ghronograpn’., 9:4... 99 one $189 
Novation Са eean TE eee $145 
Névation D-Ca tenan vo vo $165 
Novation AUTO сат": oo eee ee , « $209 
@®&МЕЛЕК "E eee $CALL 


1200 baud modem 


Products 


PROFIT SYSTEMS, INC. 


Description 


Asynchronous (Serial-RS232C) Communi- 
cation Adapter (expandable totwo Ports) 

+ Real Time Clock/Calendar 

(with software) 


(Same as) ADD/3 + with built- -in Second 
Asynchronous Port 


Model 
ADD/3 + 


ADD/34 D 


тарен " ^ жэ g 4 uR& — Ab 


ADD/4+ Parallel Printer Adapter + Asynchronous 
(Serial-RS232C) Communication Adapter 
(expandableto two Ports) + Real Time 


Clock/Calendar (with software) 


(Same as) ADD/4 + with built-in e 
. Asynchronous Port EE 


TASCMASTER" 

Intelligent Parallel Printer and 
Asynchronous (Serial-RS232C) 
Communication Adapter/Butfer 
(expandable to two Asynchronous Ports) 
NGMAVIEIDORVE Р ш 
(Same as) XE-16 with 64K Memory . 


(Same as) XE-16 with built-in Second 
Asynchronous Port (16K Memory) .. 
(Same as) XE-64 with built-in Second 
Asynchronous Port (64K Memory) 


Se ee SIE 
ADD/4 + 0 


. $19 


XE-16 


XE-64 
XD-16 


XD-64 


CE-125 Expansion Kit: Asynchronous (Serial- 
RS232C) Port (to be used with ADD/3 +, 
ADD/4 +, TASC MASTER XE-16 and 


XE-64) ...... 


(Same as) ADD/3 + ith n 
expandable from 64K to 256K 
64K version . ee 


ADD RAM + 


ADD RAM 
ELITE 


(Same as) ADD/4 with memory 
expandable from 64K to 256K 
64K version ......,... : we, 76648 


omputers 


DISKETTES (5% inch) 
SCOTCH WITH PLASTIC LIBRARY CASES (Boxes of 10) 
(48 Track single-sided, double density) , «a $26.5 


VERBATIM DATALIFE 55/00 (Boxes of 10) ... $24.9 
VERBATIM DATALIFE DS/DD (Boxes of 10) ... $399 
ELEPHANT DISKETTES SS/DD (Boxes of 10) , $23.9 
TERMINALS 

Televideo 910........... NLP Ree ER К $5 
Televideo ОЕТ УТ $6 
тегу Дес агл n ШАК be ООШ уз. i $7 
Televideo 925......... ерсе eo ate EEE $7 
Пејешдестюѕо ыт ee te Pai T $9 
Аааа Viewpoint. К... Scere cee we $4 

Call for Visual Terminals 

| TELEVIDEO COMPUTERS 
TSOA иан WE. eeu $26! 
TSHOGH Ол ОА ch ces ce ҮШ cras. ДВ! 
TB MULUSEr) y vA $51: 
LSBU emn MUTET... үи 


БФ е @ @ $ є = = ә ә < 


CALIFORNIA MOUNTAIN 
OMPUTER SYSTEMS. „ „HARDWARE WE STOCK 
C tial inl - n | 
cHoueeewom 8230 feco none pa | RANA DRIVES 
па to Us onverter uperiaiker ee . 
Async, Sena Tem) $36 муй ат 339 In our opinion, these аге the best drives 
Appia Parallel Int sa) Roper sng | available for your APPLE ІІ. Call for prices. 
me мю o 54 | Hard Disks + 8" Disks 
for Apple, TRS-80 ............ $SCALL 
Vine Ote tard BUSINESS INDUSTRIES | ALSO 
pletime lock Garak TT ore, ee So 
™ Card APPLE ADD-ON 
(The Ultimate graphics interface 40 Track Compatible Drives ... ........... $299 


+ cable—Parallel and Serial) ............... $119 
(See advertisement this Byte) 
VISICORP, INC. 


Desktop Pian Ill . 
Desktop Plan || 


80 COLUMN CARDS FOR APPLE Visites 
а5регВ Сага жү... ERST E $ Visiplot . 
sor amcard NIST c. лк. aes eae V n Visiplot . 
i i : 
ОВО Сага s. E omo еен 
Visicalc 3-3 
RAM CARDS мерак 
vong 16K Card Ом, ИШЕТ. $ 
zrosoft 16K Card = E ET $129 


Screenwriter Il . .. 
Silicon Valley Associates 


T AND G PRODUCTS Word Handler il 


me Daddles wes. з. ЖЕШ ые eres See) от. 
Stick . 4 DER DA SEES OM X 
om -port Expander кут CE EEE Min te $ 49 


Synerqislic Software, etc. 
| 


NEC PERSONAL 
COMPUTER PRODUCTS 


>-8001A4 Keyboard and processor unit, including 32K Ram, 24KB N- 
Basic Rom, cassette tape recorder interface, parallel printer 
interface, display interface, . Е у... Тита $749 


-8012A Modular expansion unit, including VO bus extension, diskette 

adaptor, 32KB Ram, real-time clock, 8 priority interrupt levels, 

6 slots for additional boards ..................... $479 
».8023A Dot matrix printer—100 cps, bidirectional printing, proportional 

Drinfen o O ОЛ Т em „aaro $499 
-8031A Dual diskette unit, including two 163K byte diskette drives, 

interface cable, enclosure and operating system $749 
:C General Accounting System ............ ia eee XO DOE $259 
С Accounts Receivable System ._.-_...................... $259 
E inventor GOntiol Svs Cle ae ОЛКО Л ee. $259 
OA Pavrol System een, ETE. aa RU. $259 
(XJoDICoSMOVSIem e oe T I E T $259 
С Benchmark Word Processing .......................... $329 
С СР'М Operating System ................. LV NR $125 
С Report Manager ............,.... Mor Duro л л E $195 
fa PASC we lu СЕГИС ‚ $459 


fe carry the entire line of NEC/BPI software for the personal computer. 
Please call or write for information. 


APPLE WORD PROCESSING 
On line's Sensational! 


Call for Continental, Dakin 5 ‘Broderbund. Automated Simula- 
tions, Avant-Garde, Edu-Ware, Denver. Howard, Sirius Sensible, 


BUSINESS SOFTWARE 
STONEWARE 

DB Master (сё 
DB Utility Pack . . 
MICRO PRO 

Apple CP/M 


Word Star 
Super Sort 
Mail Merger 
Data Siar . 
Spell Star 
Calc Star . 


ATARI 800 Computer ..... 
810 Disk Drives .... 


850 Interface Мойше... 
830 Acoustic Modem .. 
16K Memory Module .... 
32K Memory Module . 
Paddle Controller (Pair) . ao 13 
Joystick Controller (Pair) . $ 19 


Call for príces on 
APPLE COMPUTERS 
FRANKLIN ACE 1000 


Apple Computer Products 


MODEMS FOR APPLE 


Hayes Micromodem Û ,.,., 
Novation Apple Cat 11 . 

212 Appie Full Duplex (for Apple Cat M. 
212 Apple Cat . 

212 Stand Alone Auto Cat RS232 


NOSILGCIT:  . MEMO A 
Transendi | ERES 


CPM or ADRS 
Microsott 280 Softcard. . 


MIELE ЕНӘ APELE, CSE 


Enhancer Il . 

Dana Apple Fan. : 
Sup R Моа . , 
System Saver . , 
Videx Funcharn Strip 


ATARI Computer Products 


os $675 ATARI SOFTWARE 
... 9459 Conversational French/German/ 


‚‚ $169 Touch Typing .... 
$ 89 Asteroids . 3 
‚ $ 99 Centipede . 
Missile Command .. . 
Pac-Man . 


Star Raiders 


BASIS 108 


Call for prices on Northstar 
and Texas Instruments products. 


Please call or write for our catalog. 


IN COLORADO (303) 279-2727 or (303) 279-2848 


Circle 98 on Inquiry card. 


MODEM SOFTWARE 


(Complete with a FREE subscription to tne SOURCE) 


. $189 Italian/Spanish, each module . 


hh ң 4 v8 - oT T on 8 


Space Invaders .... ....... 


ies pw eee » + y 


$ 49 
. $19.95 
‚ $35.95 
$35.95 
59695 
$35.95 
$35.95 
$39.95 


эц] зуоцтодп FLAG О 2861 зәдооо BPE 


r^ 
un 

1000 $ LIBRARY DSSL:DISSPLA ! These three lines instruct the 1500x zy 
1010 $ LIBRARY D55L177.DD53 ! Fortran-77 compiler to search 1510x KE OL CE EAA AR KAA EE p? 
1020 $ LIRRARY D55,:1277, 53 | the specified files for the 1520x x x n 
1030 ! necessary Displa and Zeta subrostines. 153nx x Format of WORT) when output: x ~ 
1040 1540x x E 
1050 PARAMETER CIWDTM=4000) — ! Set the work. area to 4000 words 1550х x 76543210 76543210 76543210 76543710 х 5 
1051 COMMON WORK { THDTH),X(41),¥(41) ,IPAK (100) 1540x x +=- 4— foment + Ж Me 
1070 DIMENSION RIFF (2) 1570x x € PX! ХХХХХХХ! YYYYYYY! i x 5 
1080 CALL PLOTINIT( ‘PLOT, 35A')' Pass name of file to collect 1580x x +- pe et + x 3 
1090 ! plot vectors in to PLOT routire 15904 x AAAA A A x 3 
1100 CALL PAGE(8.5,11.0) 1600x х nr Ч ! x T 
1110 CALL В5НТЕТ!-0,2,-0,4) ! Shift plot coordinates 164101¥ x Реп——+!!! ! ' x iM 
1121 CALL PROUCT( CONFORMAL CONIC’) 16200 х А 128 to X —+!! ' ! x S 
1130 CALL HEIGHT (8.5/191 39,0) ! Set character height 1630х х Add 254 to X -—+! ! 3 C) 
1140 CALL TRIPLX ! Select fancy character set 1640 X Add 128 to Y ----+ ' ' x a 
1150 ! for graph titles 1650 х X Coordinate —----——+ 0 x 0 
1160 1640x ж Y Coordinate —— ——- X О 
1170 CALL BASALF(’L/CSTD’) — ! Use upper & lower case 1670x x x e 
1180 CALL MIXALF (‘STANT’) 16R0x 3 3 COORORONOIOROON AA AKA OAK KK KK KK & 
1190 — Сай YAXANG(O, 0) ! Make chart labels horiz. 16903 3 
1200 CALL NOMPCH 1700 INTEGER KONTROL, VOR) E 
1210 CAL TITLEC. 5-1! "jl, 51,5050) 1710 INTEGER KOUNT/‘0/ = 
122 CALL HEADING ’ (SOUTHERN (RIEGTONS’ ,100,1.7,2) 1720 STRING FILEDUT,S 3 
1230 CALL HEADTNC ’ (CUSTOM CA)FFLICATIONSS, ,100,1,0,2) 1730 LOGICAL INIT/.FALSE./ + 
1240 CALL ESHIFTC0,25,-0,5) 1740 TFEN=NFEN-2 ЧА 
1250 CALL CARTOG ' Switch to simple character set 1750x С) 
12Ай CALL MAFGRC-105,,5 4,774. 29 9,40.) 1760 NOOO 2000000000000 00000208 000020 CO E 
1270 CALL FRAME 1770x x x a 
1720 CALL MAPFTL(C'USAL') ' Select low resolution мар of US 1780x x Make sure that output file has x > 
1290 CALL STOA(’LAND —. ",BUFF,1) 1790x X been opened with prior cal] to FLOTINIT x а 
1300 CALL LELANK(EUFF,IWDIM) ' Rlark out orid lines 1800x x x м 
1311 ' over land areas 181nx XOXOOOCOOOOOOODOODOOORODODODIOOROOODOOOROOOOOOOEOCEOROECEOEK 
1320 CALL GRID(2,2) ! 1820ж 
1330 CALL РОТ, 0,0, 0,999) | Terminate the plot 1830 IF(INIT!GO TO 1830 
1340 STOF ‘Flot complete,’ 1840 FRINT,'Subroutine FLOT not. initialized,’ 
1350 EM) 1850 1490 PRINT, 'Frocessine terminates.’ 
1360 SUBROUTINE PLOTCX , Y, МЕМ) 1840 STOF 
1370F 1870x 
1380x XOXOODIOOOOIOROIOROIOOOIODODODODOOOOOOODOOOOCODODOOCOO 1@ROx XXXXXXXYXEXXXODOUODOOOODODOOOOOOCOOCKOOCIEEX KOX XXX 
1390x x x 1890ж x x 
1401ж X This subroutine replaces the standard x 1900x х Open output file to save plot vectors оп Ж 
1410ж х Zeta subroutine '"PLOT(X,Y,IC)' and x 1918ж x x 
1420x x captures all plot. vectors generated, x 1920x XOCCICIOOIOIOICIODO OIDOOOOOOUOOGOOOOOCOEROORQOODODODOOOEEOOE 
1430x X The captured vectors are stored in the — x 1930x 
1440x X file specified by tne call to PLOTINIT, x 1940 ENTRY FPLOTINTT(S) 
1450x x x 1950 FTLEQUT-S 
1460x x x 1960 1408 OFEN(UNIT-01,FILE-FILFQUT,FERM-'HW^ ,FORM=’UNFORMATTED’ , 
1470ж AAAAKK AANA ANAK KAY KI I IK XXX 1970 &STATUS- "NEW. ,ERF-1640) 
1480х 1980 INIT=, TRUE. 
1490 $ LIBRARY MECISF77SUE: i Pulls in subroutine IBST 1990 RETURN 


Listing 2 continued on page 353 


CALL TOLL FREE 4. 900-598-1054 


ATARI 


Special 32K 800 System 
800 w/32K, recorder. Pac Man or Star 
Raiders, joysticks . . . Саі 
Above w/48K . Call 


800 (16К)......,............ 5655 
400. 


810 Disk Drive. 
850 Interface... 
410 Recorder 


830Modem........ re ae 
16K Memory................. 
32K Memory... 
80 Column Board. . Call 
COMMODORE ee $180 
ОаїасаззеЧе................. $60 
Single disk drive.......... .S320 
16K Memory.............. S95 
T! 99/4A HOME COMPUTER 
99/4AConsole................ all 
10" Color monitor. ....... .. S355 
Disk controller.............. $220 
Disk drive.......... ....... $360 
32K Метогу............. ..$290 
Expansion бох. ............. 5185 
Expansion box disk controller. $185 
Expansion box disk drive... .. 5290 
Expansion box 32K memory.. $220 
DISK DRIVES 
Lobo 
Apple tst Drive. .... S400 
Apple 2nd Drive. S350 
Percom 
Atari D/D Drives. . Call 
MONITORS 
Zenith 
12'' Green Screen. S115 
Amdek 
Video 300..... ........ . . Cal 
Color t. . ........... S3 10 
Color ll. . ............ ...... Call 
Color Ill... .............. . . Call 
ВМС.......................... Са! 
Сотгех 
13” RGB Color. .. ........ S460 
NEC 
JD i 13 а, .. ,,9155 
JB ACO „регеа .. .. $5 
MODEMS 
Hayes Smartmodem........... S215 
Novation 
CAT xa gaan a: , ..9140 
D-CAT ois Soa dex dorren ri $155 
Apple Catil. ..... $349 
Auto Cat. . $235 


IBM 
Call 
Call 
Call 

Call 
NA $195 
NA $275 
$225 $225 


CP/M 
Call 
Call 
Call 
Call 


Ashton-Tate 
WordStar 
MailMerge 
SpellStar 
Visi-Calc 
Easywriter || 
Spellguard 


CP/M 
5225 


5425 


IBM 
$225 


$350 
S100 NA 
$265 МА 
$449 S449 


Sorcim Supercalc 
Innovative 
Software T.1.M. 
CBasic 
Microsoft Basic 80 
WordStar, MailMerge, 
SpellStar 


PLEASE ADD $5 PER SOFTWARE ORDER FOR SHIPPING. 


SPECIAL VISICALC SYSTEM 


Franklin Ace 1000, Lobo 1st Drive, 


Zenith Green Screen Monitor, Visicalc 


PRINTERS 
Anadex.................. Call 
Anacom....................... Call 
C. Itoh 

F-10—Parallel... .. . . ,. $1375 

Е-10—Ѕегіаі.............:. 51375 

55CPS—Series..... ... TONES Call 

8510Parallel................ $425 
Comrex 

CR-1-S. ehe Call 

СНВ-1-Р........ suus. Са!! 

RAO i.ieeiiulus vem s Call 
Datasouth 

DS 180.. 51260 
Diablo 

620 RO wo/ Tractors ....... $1150 

630 RO wo/Tractors..... $2050 

630KSR wo/Tractors....... $2435 
Epson 

MX-8B0....... ..... 02 ...... Call 

MX-80 F/T Call 

МХ-100...,.............-.... Call 
NEC 

РС-ВО2ЗА.......... ......... Call 

3510...................... $1375 

3510 Ех.......... $1645 

С ОЕ, Call 

ricis PEPPER Call 
Okidata 

Microline 80................ $305 

Microline 82-A.. ..,........ $400 

Microline 83-A..... . ..... $650 

Microline 84... TEE Call 
PMC 

ОМР-85................... 5410 
S mith-Corona 

ТР cas bees seis $650 
Tally 

1805/802........ $1490 

1605/1602.. ............. 51325 

MT 160.................... 5625 

MT UO A casa eseh Call 
Texas Instruments 

810Basic.... ...... ....... Call 


VIDEO TERMINALS 
Adds 

Мїеууро!пЇ................. $490 
Televideo 

910. Dope esse s 99720 

910 Plus... а... 5570 

О20О................,....-.- $735 

Bi ccs ides A S730 

cc MEE E S915 
Zenith 

FA |S are аат $680 

"Ж a СОРРИ ee ee: Call 
aren aa ae 

Altos 

ACS 8000-15............ $3742 

ACS 8000-2 w/CPM’,.... .$2650 

Series 150................ $2125 

Series 5-5D............... $4240 
Dynabyte........... .......... Call 
NEC 

BODI RT" $730 

zip REPE $470 

ЗО с. 5730 
Northstar 

Advantage................... Call 

Horizon Il 64K QD.... 52625 
Sanyo 

MBC-1000................ $1520 
Televideo Systems 

Т5-802............... e Call 

TS-802H................ Саі 
MOUNTAIN HARDWARE 

Allproducts, е rise Call 
HOUSTON INSTRUMENTS 
Hi-Plot 

ОМР-2............... ‚.. . 5 

ОМР-7/8... .52025 


S = 
1 VISA 
— 


Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturers warranty. 


COMPUTE 


Please add $8.00 per order for shipping. Prices & availability subject to change without notice. 
Send cashiers check or money order all otherchecks will delay shipping two weeks 


2222 E. Indian School Rd. e Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 


WAREHOUSE Store Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Other Information: 602-954-6109 


Two convenience Three RS-232 ports and 2.5 тему! of Space for 
outlets. one parallel port. floppy disk storage. hard disk option. 
| 


ESI Constant voltage 
Con ily Easy roll-about 


; Ns 


= ۴ | 
i al 
үч! 


8 5 | p 
es i d disk power)  . | casters. 
EIE HR O GT 7 leka i 


© ee nM ; nli 
m EE ETE "ne Т Www LN rA" 
Ld i = "- — is Lue -— n 


hen you look inside Seattle 
Computer’s new Gazelle™ 8086 
16-Bit microcomputer you'll find 
its beauty is more than skin deep. 

Quite simply the swift, sleek 
Gazelle is engineered to include 
the most-wanted features in a micro. And with 
plenty of room to grow as your needs increase. 

8 MHz. 8086 CPU. Fast, reliable with a proven 
production record. 

128K of RAM. Enough memory for most any job. 
The fast static memory lets our CPU go at full speed. 

Three serial, one parallel port. Provides I/O for 
your terminal, printer, communications, and more at 
up to 19,200 baud. 

Two 8-inch 
floppy disk drives. 
Double-sided, 
double-density 
for a total of 2.5 
megabytes of 
on-line storage. 
The disk controller 
is capable of 
handling up to four drives. 

Constant-voltage power supply. Provides clean, 
constant power even under brown-out conditions. 
And it promotes reliable operation in the noisiest 
electrical environment. 

Expandable. An 18-slot S-100 mother-board allows 
your system to grow along with your needs. RAM 
may be increased to 896K or you may choose from 
a wide variety of options from Seattle Computer or 
other S-100 manufacturers. There is even a mounting 
location and power supply for an 8" Winchester ` 
disk, which will soon be available as an option. 


The Software is Here Now! 

MS-DOS operating system. Friendly and easy to 
use. Includes complete assembly-language develop- 
ment system. Plus it is fully compatible with the 


Circte 344 on Inquiry card. 


IBM Personal 
Computer DOS. 
Microsoft BASIC 
interpreter. A fast, 
16-bit version of the 
industry standard. It 
opens the door to a 
wide range of existing 
application programs. 
Perfect Writer word 


4 5 i ? 
Five TearPlan : 
ed income Statement 
t+ Bate 1 
TTP +t) ин È 
191415: | ж 104 ган [1323 
1 ПЕ Hnn nm du 
124? i 13298 12 15911 11 TII I] 
é 8 
15$. 2 Ile 1 nu 
17108 Ј иэ th 132224 
L] 9 


processor. The ultimate word processor, that has 
been rated "excellent" by Infoworld (6-14-82). 
(Optional spelling checker available.) 


Multi-Plan spread sheet. Not just another "Visi- 
Clone," but a truly superior planning tool. Cross- 
linking of separate spread sheets provides previously 
unheard of capability. (Optional.) 

Complete language support with Microsoft 
Pascal, FORTRAN, COBOL, BASIC Compilers avail- 
able. You can choose the right language for any 
application. (Optional.) 

Best of all, the Gazelle is priced to sell as quickly 
as it runs. You can buy the fully tested Seattle 
Computer Gazelle from 
your local dealer for $5995. 
Add a terminal and printer 
and you are ready to go. 

Call toll free 
1-(800)-426-8936 for 
more information about 
the world's best, and 
fastest, micro buy. 


COMPUTER 


1114 Industry Drive, Seattle, WA 98188 
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3REAT IDEAS... 
Down to Earth 
Product: 


^"^" BB. SIERRA DATA SCIENCES 


n? 
A 


ба 
„ТАЛ 


505-5100 CHASSIS f 
6 Slot Motherboard 
Complete power supply 
Utilize regular or Thinline drive | 


SDS-MULTIPLEXER/DISPLAY 

¢ Three RS232C 1 to 2 Switches 
Two Seven Segment Status Display 

(Can be used as a line monitor for data 

communications link) 

(route RS232 to one of two devices) 


NEC-FLOPPY DISK DRIVE 


Double Sided 
Single Density/Double Density 


| Up to 2.4 Megabyte 
4 SPECIAL PRICING 


SDS-HARD DISK INTERFACE 


Micropolis 1220 Series 
Interface Adapter 


n 


SDS-SINGLE BOARD COMPUTERS 
280А CPU 64K Bank Switch Memory 

2 RS232 Channels 4 Timers IEEE 596 Buss 
Interface 

4 Parallel ports 

NEC 765 FDC with PLL to all Shugari 
compatable drives (SDS-Master only) 


r 
E " 
a’ - 


^ L oU - єч = E Е 
SIERRA DATA SCIENGES Fresno CA / Marketing Division, 21162 Lorain Ave., Fairview Park, Ohio 44126 


[216) 331-8500 Telex. 980133 WDMR 


Listing 2 continued: 


Circle 156 on inquiry card. 


2000 1640 IF(INIT)THEN TRANSITION 

2010 PRINT,'Unahle to open file "'«FILEQUT*'"' ana 

2020 PRINT, ‘I/O error ruwber ^ ,IERROR (f) a FIWARE 

2030 CO TO 1490 заз 

2040 ELSE | P | 

2050 INIT=. TRUE. Mainframe. . {о Mini...to Micro 

2090 GO TO 1600 

209) ENOTF Innovative memory management software 

2100x | allows programs once reserved for large 

2110x XXXXXXYXXXYXXYXXXYXYXXXXXYXYXEYXXXXXYKXI machines to run on your CP/M 56K to 64K 

2120x x system. All offer GRAPHIC displays with 

2131ж X If IPEN is oreater then ore then x extensive pictorial representation of your 

21404 ¥ plotting is terminated ard the x data on a variety of graphic devices including 

2150" х output file saved. x CRTs, dot matrix printers, word processing 

1] 60x x x printers, and pen plotters. 

2170x EXXXXXXEYIKKKKEXXEKXXXXFEWERZKXXIRIXEXIREER (PARTIAL LIST) 

2180% 

2190 1931 IF(TFEN,GT.1)THEN SCIENTIE anda ENGINEERING 

rng ЕМЕТ Е (1) PROJECT EVALUATION $90* 

2210 CLOSE (01, STATIUS=KEFF’) (similar to DELPHI) 

2220 PRINT, TRIMI.(STRING(KOUNT, ^ (110) ^) LINEAR REGRESSION $90" 

2230 &+’ plot vectors written to file "’+FILEQUT+’".’ 3-D GRAPHICS $90** 

2240 NTIME=FLOAT(KOUNT) /9.8 (user functions, enhancement, 

2090 PRINT, ‘Plot will require approximatly hidden line) 

22AN &'«TRTMLIGTRING(NTIME, "(Т10й)'/))+/ seconds to display,’ ENGINEERING FIGURE GENERATION $90** 

СА RETURN BASIC STATISTICS $90* 

o ud CURVE FITTING (2 variables) $90" 

sn XXXXXXXXXXXXXXXXXXXXKXEXEXKKXXXXXXXXXXEX did smoorang, алапа) 

71 OX ; й NETWORKING | $109* 

2320x X Groin main data packing section х БЕМ. out OER, Sed 

7330» K x OTHER CATEGORIES 

2340x YXYXEXEXKXEKYYXXKKEXYYKYXIYETIZEYXEXXYYN STOCKS—INVESTMENT MODELING $135* 

£308 WIRE LIST, PCB LAYOUT, with $155' 

236^ KONTRI.. =0 schematic generation, error list 

2370 WORD=(0 . e 
DIGITIZING SUPPORT PACKAGE 155 

2380 IF (IFEN,EQ. 1 )RONTROL-R ! Set bit three (includes GRAPHIC EDITING) Р 

2390 МХ=Х/11, 0ж279,0+0,5 ! Normalize X coordinate to я 

2400 i Apble etree gros and DATA ENTRY FORMS $75 


2410 NX-MTNO ( NX ,279) 
4420 МХ=МАХОСМХ , 0) 
2431 NYzY /B.ox191 040,5 


DRAFTING SUBROUTINE SUPPORT $%50** 
("rel files" MICROSOFT format) 


Normalize Y conrdinete to 


244n ! Apple screen CONTOURING PACKAGE $190** 
natn NY=MTNO(NY, 191) (with gridding, Krigging, enhancement) 
2440 NY=MAXM (NY , f) *GRAPHICS OUTPUT DEVICE WILL ENHANCE PACKAGE 
2470 ТИНҮ.БТ.127)ТНЕМ “GRAPHICS OUTPUT DEVICE REQUIRED 

2490 NY=NY-128 | ORDER BY TITLE, INCLUDE $6 SHIPPING PER 
2491 (ONTROL ZEONTRÜL +1 ! Set. bit zero PACKAGE. WE ACCEPT CASH, CHECK, MC, 
2500 ENDIF VISA, С.0.0., APPROVED P.0., U.S. FUNDS 
znin IF(NX.GT, 255 THEN ONLY. 5 DAY RETURN PRIVILEGE—subject to 
zc NYzNX-7*4 conditions included in each package. Include 
253n KONTRAIL -EONTROL +2 ! Set bit one diskette type in each order: 

2940 ENUIF 8 in. SSSD CP/M 

255 IF(QUGT. 1277 THEN 5% in. NORTHSTAR 

26.40 NY-NX-128 5% in. OTHER (inquire) 

2971 KONTROL =КОМТЕП +4 ! Set. bit two FULL BROCHURE AVAILABLE ON EACH 

25AN ENDIF PACKAGE—CALL US ' 

z59f CALL TESTCWORN,1,8.KONTROL) — ' Flare control codes in first 

26nn ! byte of WORT 

2410 CALL TEST(WORD,10,9,N¥X) ' Flace X coordinate in second 

2420 ' byte of WORD 

TAN CAL! TEST‘WORD. 19,8,NY) ! Flace Y coordinate in third THE ENERCOMP COMPANY 
2441 ! byte of WORO Р.О. BOX 28014 

2550 KDUNT=KOQUNT+1 (303) 988-1648 

2670 КЕТЕН CP/M—TM OF DIGITAL RESEARCH CORP. 


2480 ЕМ 
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Southern Region 


Custom Applications 


+ 
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* 

* 

ж 

ж 

ж 

VECTOR #2 | * 
ж 

* 

* 

* 

VECTOR #1! + 
l * 


VECTOR #5 ' 


* ккк & X E к X 0 FH X4 F 


Figure 5: The vectors required to draw an M. 


tors, I need to explain the problem of 
character generation. Each character 
is literally drawn when DISSPLA, 
which has a wide assortment of 
character sets, is used. The lowest- 
resolution character set, for example, 
takes 5 vectors or plot instructions to 
draw an M (see figure 5). 

At the other extreme, DISSPLA's 
most ornate character set, Gothic, re- 
quires approximately 256 vectors to 
draw an М. When you need small 
characters, the Apple's relatively low 
resolution eliminates the use of any of 
DISSPLA's more ornate character 
sets. Still, a significant number of the 
vectors necessary to display a typical 
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business graph are accounted for by 
drawing characters. For example, 
simple mathematics show that if 
you want to draw a string such as 
APPLE, and each character takes an 
average of 7 vectors, you would have 
to transmit 21 bytes (3 bytes per vec- 
tor X 7 vectors per character — 21). 

The obvious solution to this prob- 
lem is to transmit the characters 
directly and use the turtle graphics 
character set shown in photo 3. The 
disadvantage to this solution is that, 
as written, the turtle graphics pack- 
age provides for drawing characters 
only in one size and in a horizontal 
format. Whatever the limitations, 


however, this method can result in 
significant throughput savings. The 
following example illustrates the use 
of the turtle graphics approach. 

The signal to the Apple to display 
characters is a control-R (ASCII 18), 
followed by the number of characters 
and finally the actual characters to 
be displayed. To display the string 
APPLE with the lower left-hand cor- 
ner of the "A" starting at the last loca- 
tion plotted, you would transmit the 
information shown in figure 6. While 
the first example involved transmit- 
ting 21 bytes, with this technique you 
need to send only 7 bytes of data to 
the Apple. This, of course, requires 
1/3 the time needed to draw the 
characters. The plot shown in photo 4 
was labeled using the turtle graphics 
character set and required only 33 
seconds to transmit and display. 

Now that you know how both vec- 
tors and characters are transmitted, I 
will return to the examination of the 
graphics portion of the terminal pro- 
gram. Remember that when you 
switched to graphics mode by 
transmitting a control-D, KaseCon- 
trol was set to 7. When the next byte 
is received from the host, the pro- 
gram transfers to the logic beginning 
at line 472. If you transmitted a vec- 
tor, the first byte received will be the 
control byte (see figure 6). Because 
only the four least significant bits of 
that byte are used, its value cannot 
exceed 15. Therefore, the IF test at 
line 472 will fail, and the execution 
jumps to the logic beginning at line 
484. The logic in lines 484 through 
503 checks each of the four least 
significant bits in the control byte and 
determines if the pen should be up or 
down (light on or off). Additionally, 
any values to be added to the existing 
x and y values are established. After 
the end of the CASE statement (line 
532), KaseControl is decremented to 
6, and thenext byte transmitted from 
GEISCO is picked up. This is the x 
coordinate, which is saved at line 
504, and KaseControl is then 
decremented to 5. Another byte, the 
y coordinate, is captured, and execu- 
tion transfers to line 505. Here the y 
coordinate is saved. KaseControl is 
then reset to pick up the next plot in- 
struction, and lines 508 through 518 
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Figure 6: The character transmission required to display APPLE. 
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Photo 4: Sample plot using turtle graphics character set. 
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execute either the Move or Draw Line 
command. At the end of the CASE 
statement, KaseControl 15 
decremented to 7 and is ready to ac- 
cept another plot vector. 

If you want to display characters 
without having to send the vectors to 
draw them, the next byte received 
from GEISCO will be the Character 
Draw command, a control-R (ASCII 
18). What occurs when it reaches the 
IF test at line 472 is that KaseControl 
is set to 9 at line 476, execution falls 
through to the end of the CASE state- 
ment, and KaseControl is decrement- 
ed to 8 at line 532. When the next 
byte is received, the character count 
(KharCount) is saved at line 469, and 
KaseControl is set so that there will 
be a transfer to line 460 when the next 
byte is received. For the next "Khar- 
Count" bytes, the logic in lines 460 
through 467 will be executed. That 
logic will use the turtle graphics pro- 
cedure WriteChar to display each 
character as it is received. 

The logic I've just described will 
continue, drawing lines and display- 
ing characters, until a control-Y 
(ASCII 25) is detected at line 478. 
Upon receipt of a control-Y, the 
graphics mode is exited. There is no 
call to the turtle graphics procedure 
TextMode. This is because I used an 
80-column board with a simple hard- 
wired switch, which makes that call 
unnecessary. I simply flip a switch to 
display either graphics or text. If you 
don't have an 80-column board, it 
should be fairly trivial (everything in 
programming is trivial... once 
you've figured it out) to install a 
"software switch" in the program that 
would change displayed screens at the 
press of a user-defined key (the 
Escape key would be a good choice). 


Writing to the Printer 

The final option in the current ver- 
sion of the intelligent terminal pro- 
gram is printing. Receipt of a control- 
F (ASCII 6) is intercepted at line 541 
as the signal to turn on the printer. 
Besides turning on the printer and 
displaying a message that this has 
happened, the logic in lines 541 
through 547 sets the flag PrinterOn. If 
life were simple, the WriteChr pro- 
cedure (lines 100 through 109) would 
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the language of 
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simply write to the printer as well as 
to the video display as long as the 
PrinterOn flag was true. Life is never 
simple, 

While the logic in the WriteChr 
procedure appears to do exactly that, 
all is not as it seems. The Centronics 
737 is buffered, so it does no printing 
until a carriage return is received. 
When that happens, it prints the con- 
tents of its buffer (the last line re- 
ceived from the host). The problem 
with this method is that it takes time. 
Since the Centronics 737 prints at 83 
cps (16.7 characters per inch with 
mono-spaced condensed characters), 
you have to transmit nulls from the 
host until the line is printed. For ex- 
ample, an 80-character line would re- 
quire 29 nulls (80 characters/83 
cps X 30 cps = 29 nulls) to follow 
its transmission. In practice, a few 
more nulls are required to allow time 
for carriage returns and linefeeds. 
Because of these timing considera- 
tions, I couldn't use the various list 
commands in GEISCO's timesharing 
system but had to write my own print 
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program that precedes each line by 
enough nulls to ensure that the 
previously transmitted line has time 
to print. 


Conclusion 

Numerous extensions to the con- 
cepts presented in this program are 
possible. It was a difficult decision to 
quit exploring long enough to sit 
down and write this article. I have 
spent a great deal of time discussing 
the design considerations, but I hope 
that doesn’t detract from the benefits 
that can result from the use of such a 
system. The graphics are significant 
and allow a manager to quickly grasp 
key trends and points with a display 
that can be generated in approximate- 
ly the same time as a one-page report 
would require. 

It's easy for those of us who have 
been exposed to the capabilities of 
microprocessors to flamboyantly 
proclaim the death of the mainframe. 
It is not going to happen. What will 
happen is that interfaces to those 
leviathans will become friendlier, 


.1.995 


2.299 


more cost-effective, and tailored to 
the needs of the user, not the needs of 
the machine. Today's timesharing 
systems, both commercial and in- 
house, coupled with commercially 
available microprocessor-based per- 
sonal computers and intelligent ter- 
minals will lead that revolution. 8 
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Software Arts’ TK Solver 


Software Arts’ new "toolkit" equation solver is the 
algebraic equivalent of an electronic calculator. 


TK Solver is an interesting pro- 
gram that does for equation-solving 
what the pocket calculator does for 
arithmetic—replaces drudgery and 
the possibility of error with speed and 
accuracy. Unfortunately, it is not a 
magical device that will infallibly give 
you correct answers regardless of 
how you use it; rather, it is a tool that 
you must learnto use. The program is 
noteworthy because it lets you con- 
centrate on a problem itself without 
being hindered by the tool (i.e., the 
computer and its program). Profes- 
sional people who know nothing 
about microcomputers can easily use 
TK Solver. In fact, its simpler uses re- 
quire very little prior knowledge and 
will work correctly without interpre- 
tation by the user. 

Stated simply, TK Solver accepts 
one or more equations from you 
(such as unitcost —totalcost/quan- 
tity) and values for some of the 
variables. (By the way, "TK" stands 
for "toolkit.") When you press the ac- 
tion key (the "!" key), it uses what- 
ever equations it thinks it needs to 
solve for the unknown variables, or it 
tells you why it can't. TK Solver can 
actually do more than this, but its 
equation-solving capabilities are the 
foundation on which the entire pack- 
age rests. А simple concept? Of 
course, but so is Visicalc (a highly 
successful spreadsheet program also 
written by Software Arts), and no 
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one had ever thought of it before, 
either. As for what people will do 
with TK Solver, nobody, not even its 
inventors at Software Arts, knows 
for sure. Users came up with applica- 
tions for Visicalc that no one had fore- 
seen; everyone expects the same thing 
to happen with TK Solver. 

TK Solver will be available before 
the end of 1982 for the Apple II and 
the IBM Personal Computer, and ver- 
sions for other machines will follow 
soon afterward. It will sell for $299. 


What willl people do 
with TK Solver? 
Nobody, not even Its 
Inventors at Software 
Arts, knows for sure. 


Software Arts will also be selling ap- 
plication packages for various profes- 
sions; a package will contain docu- 
mentation and several predefined 
models, each of which will include 
equations that govern certain situa- 
tions. Software Arts has announced 
packages for mechanical engineering, 
financial analysis, high-school 
science, and architectural design and 
construction, with other packages to 
follow. No price had been set for the 
packages at the time of this writing, 


but Software Arts will probably sell 
them for between $50 and $100 each. 


Using the Rule and 
Variable Sheets 

Most people don't understand Visi- 
calc until they see it in action. Let's 
take a look at two examples of what 
TK Solver can do: a simple, step-by- 
step one and a more complicated one. 

Our first example is a rather 
abstract one that emphasizes an inter- 
esting facet of TK Solver: the pro- 
gram actually deals with equations, 
not assignment statements. (We com- 
puter types have lived with the equal 
sign as an assignment statement for so 
long that we see all equations as as- 
signment statements.) The second ex- 
ample will use such equations as 
cost -price«amount, which can be 
mistaken for the kind of assignment 
statement most of us use in programs. 
However, the first example uses the 
simple equation a+b=c+d to show 
you that TK Solver uses equations 
and that they do not have to be in the 
form y=f(x). 

When TK Solver starts up, the 
video display is blank except for two 
headings, Variable Sheet and Rule 
Sheet. The active area, a wide in- 
verse video bar the length of the 
screen, is just below the heading for 
the Rule Sheet. In this example, we 
will begin by typing in the equation 
a+b=crd: the video display looks 
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We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 


We're 1-up for three 
good reasons: 


1. We always offer a wide selection 
of the latest and best microcom- 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 
If there's anything else we can do 

for you, just let us know. Because 

were 1-ир and we intend to stay 
that way. 
Software Distributors, 9929 

Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 

ATT: SOFT 


For our dealer info package, call 
213) 559-9330. 


SOFTWARE 
DISTRIBUTORS 


We won't leave you holding the bag. 


Circle 355 on inquiry card. 


Listing 1: An elementary use of TK Solver. The Rule and Variable sheets are blank like listing 1а. (All the listings are ac- 
when TK Solver begins. When you type in the equation atb=ced (listing 1a), TK tually screen dumps to a printer from 
Solver lists all the variables in that equation in the Variable Sheet (listing 16). When 3, IBM Personal Computer, which 
input values are given for a, b, and c and the "!" key is pressed, TK Solver solves for the was used for this article.) When we 
unknown variable d (listing Ic). If TK Solver is given a different set of inputs, it still bi de Retur ke TK Solver 
solves for the unknown variable (listing 1d). We have omitted the Rule Sheet from y 


listings le and Ла analyzes the equation and lists all the 


variable names it found on the 
Variable Sheet (see listing 1b). 


da) Now we will maneuver the cursor 
St Input Name Output Unit Comment "," key (which means "change to 
RR eem SSeS =т= = зе other active window") aryl then fill- 


ing in values of 3, 5, and —2 for the 
variables a, b, and c, respectively. 
When we hit the "I" key, the follow- 
ing things happen: 


eTK Solver sees that a, b, and c have 
values and that d does not. 


mImIÍImImmIILLILILIÍÉLÉLIÉLIÉLIÉ—-—-—-— RULE SHEET zzzz----—-—--—--—--—---— e[t knows that the "!" keypress 
S Rule means that it should solve for all 
SCA unknown variables. 

* а+Ь=сж а elt looks at all the equations it has 


been given (here, only one) and solves 
all relevant equations for the variable 
d (here, it transforms the only equa- 
(1b) tion it has into d=(a+b)/c). 
elt then checks to see if the values of 
all the variables on the right side of 
the equal sign are known. 


VARI T e Because the values of a, b, and c are 


2a i as ee ре E n known, TK Solver computes the 
Е value of 4 and displays the result, 
b —4, in the output column of the 
C Variable Sheet. 
d 


The resulting video display is shown 
in listing 1c. 

The interesting thing about TK 
Solver is that it chooses and manipu- 
lates the equations it needs to get its 
answer. Therefore, your Rule Sheet 
X atb-citd can contain equations in which vari- 

ables interrelate in several different 
ways—1K Solver chooses the correct 
algorithm and manipulates it auto- 
matically, just as a calculator chooses 
the correct arithmetic algorithm 
(1с) (based on which button you push) 
and manipulates the digits of an 
operation to give you the final 
answer. In our simple example, if we 


(31) Input: -2 


L-—————------2-2-2-2--:--- VARIABLE SHEET -2-------------- give TK Solver the values of a, c, and 
St Input Name Output Unit Comment d, it automatically calculates the 
2 т=з = === SS a ت‎ value of b (see listing 1d). 
5 а When an equation is used for the 
Э b first time, its success is noted by the 
x Е СА absence of an asterisk in the status 


Listing 1 continued on page 364 column, the first column of the Rule 
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Verbatim 5'4” Diskettes 


DISKETTES from ASAP 


COMPUTER 
MARKET PLACE 


ATARI® COMPUTER GAMES 
ATARI* 800'" 


[18K] Personal Business Computer Features: 
e Computer console 
e Atari? 8K basic 
e 57 full stroke alpha-numeric keyboard 
with four function keys 
e Operator's manual 
e RF modulator 
e Power supply 
ө also available 32K & 48K system 


Modems 
Manufacturer Model # Price 
Novation CAT $159.00 
Novation d-CAT $170.00 
Novation Auto-Cat $229.00 
DC Hayes Smart Modem $235.00 
DC Hayes Micro Modem il (Apple) $320.00 
DC Hayes Micro Modem 100 $320.00 
Signalman Mark | $89.00 
UDS UDS 103 LP (300 Bd) $185.00 
UDS UDS 202 LP (1200 Bd) 5245.00 
005 005 212 LP (1200 Ba) $495.00 
UDS UDS 212 ALP (1200 Bd) $650.00 
Monitors 
Manulacturer Model # Price 
Amdek 100/12" B&W $110.00 
Amdek 3006 /Green $165.00 
Amdek Color- 1/13" $350.00 
Sanyo DM5109CX/9" Grn. $175.00 
Sanyo DM 5012/12 B&W $215.00 
Sanyo DM 5112ex/12" Grn. $225.00 
Sanyo OM C6013/ 13" Color $425.00 
Zenith ZVM-121/ 12" Grn. $115.00 
BMC BM-12EN 12" Grn, $145.00 
Terminals 
Manufacturer Modet # Pris 
Ampex Dialogue 80 $780.00 
Ampex Dialogue 81 $885.00 
Televideo TV! 910 $625.00 
Televideo TVI 912C $725.00 
Televideo TVI 925 $825.00 
Televideo TVI 950C 5990.00 
PRINTERS Printers 
CABINET AND SUBSYSTEMS 
САВ5У Single cabinet only 

(vertical mounting) ........S 75.00 
CAB5V/10Q Single cabinet with 

1 Qume OT-5 .......... WU rou 
CAB8H Dual cabinet for 8“ 

(horizontal) ............. ..S 260.00 
САВВУ Cabinet for 8" (vertical) ....5 275.00 
CABB8V*1S Duat cabinet with Shugart 

801R (vertical). .......... ..S 705.00 
CAB8H* 1S Dual cabinet with Shugart 

BOIR (horizontal) .....,,...-S 690.00 
CABB8V=2S Dual cabinet*with two 

Shugart 801R (vertical) ..... $1.080.00 
CAB8H*28S Dual cabinet with two 

Shugart 801A (honzontal) ..$1.065.00 
CABB8V*1M Dual cabinet with 

Mitsubishi 8^ (vertical) ..... 5 680.00 
CABBH*1M Dual cabinet with 

Mitsubishi 8" (horizontal) ...$ 665.00 
CAB8V+2M Dual cabinet with two 

Mitsubishi 8" (vertical) ... ..§1.140.00 
CAB8H*2M Dual cabinet with two 

Mitsubishi 8" (horizontal). ..$1.125.00 
CAB8V+ 10 Dual cabinet with Qume 

DT-8 (vertical) .........,...8 750.00 
CAB8H* 10 Duai cabinet with Qume 

DT-8 (horizontal) .........-S 735.00 
САВВ\=20 Dual cabinet with two 

Qume DT-8 (vertical) .......91.235.00 
CAB8H+20 Dual cabinet with two 


Qume DT-8 (horizontal) ..... $1.220.00 


CABINET DIMENSIONS: 
Horizontal — 64:"H х 17'."W x 22°L 
Vertical — 9%:"H х 11*^"W x 21'L 


All cabinets come complete with power supply. fan and 
internal cables. 


DISK DRIVES 


Qume DT-5 ANSI 5'4” compatibility $295.00 
Qume DT-8 IBM compatibility $465.00 
Shugart 801 Standard floppy $390.00 
Shugart 850 Doubte-sided floppy S600.00 
Mitsubishi 8' double-sided. double- 

М2894-63 density $435.00 
Mitsubishi 5." 96 TPI. 

M4853 1MB 5450.00 
Mitsubishi 3? double-sided. 

M4854 A.SMB. «cil... mee Call for price. 


All drives include manuai. 


1198 E. Willow St. Signal Hill. CA 90806 (8001 421-7701 © (213) 595-6431 (714) 891-2663 
ASAP COMPUTER PRODUCTS LTD. 116 Viceroy Road. 0-12 Concord. Toronto, Ontario L4K1A9 Canada (416) 738-0500 (800) 268-1995 Croducts, 


Circle 27 on Inquiry card. 


Part # Sector Price 
MD525-01 Soft 10/827.50 
MD525-10 Hard 10 10/827.50 
MD525-16 Hard 16 10/827.50 
B" Diskettes 

MEM 3060 1/Sgl Soft 10/535.00 
МЕМ 3090 1/00 Soft 10/$40.00 
MEM 3102 2/00! Soft 10/$45.00 
Scotch ЗМ 5'A" Diskettes 

Part # Site/Dent Sector Price 
744-0 145gl Soft 10/830.00 
744-10 1/50 Нага 10 10/530.00 
744-16 1/50! Нага 16 10/$30.00 
745-0 2/Dbl Soft 10/$43.00 
745-10 2/Dbl Hard 10 10/543.00 
745- 16 2106 Нага 16 10/$43 00 
Maxell 5'4” Diskettes 

Part # Side/Dens Sector Price 
MD! 1/Sgl Soft 10/$32.00 
MD2D 2/Dbl Soft 10/544.00 
MH1 1/Sgl Hard 16 10/539.00 
MH2D 2:106! Hard 16 10/$50.00 
8” Diskettes 

FD1-128 1/59] Soft 10/$41.00 
FH1-32 1/Sgl Soft 32 10/541.00 
FD2-XD 2100 Soft 10/$50.00 
Elephant Memory Systems 5'4” Diskettes 
Part # Side/Oens Sector Price 
EMS 1 1/Sgl Soft 10/$25.00 
EMS 2 1/00 Soft 10/827 .50 
EMS 3 1/0bl Hard 10 10/527.50 
EMS 4 1/00! Нага 16 10/$27.50 
EMS5 2106 Soft 10/$33.00 
EMS 6 2/Dbl Hard 10 10/$33.00 
EMS 7 2106 Нага 16 10/$33.00 
SRW Media Storage Cases 

Parl # Prica 
SAW-5 $2.50 ea. 
SRW-8 $3.25 ea. 
Connectors 

1-9 10-24 25 up 

OB25P $2.00 $1.90 $1.75 
DB25S $2.95 $2.75 $2.50 
OB25C $0.95 50.85 $0.75 
Components 
4116's (200 п5]/5290-3 
Apple. TRS-80. Heath 
К m. $1.50 each 50-99 ,........ 51.30 each 
Pu... $140 each 100 up...... .. S1.20 each 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL 
FOR BEST PRICE. 


Ordering intormation: name. аодгеѕѕ. phone: ship by: UPS 
or Mail. Shipping charge add $2.90 up to 1 ib. (UPS blue). 
U.S. Ман add 51 50 (US only) (525 00 minimum order). 


Terms: We accept cash. check. money orders. Visa and 
Master Charge {U.S funds only). Tax. 6% Calif. res.. 6" 2% 
LA County. С00% and terms available on appraval 
(School PO's Accepted). 


Сан for price 

Software 
Description Price 
Marie 
(0d. xq C70 2 о а wa ges cae § 27.00 
Super Всвакоші. ........ „5... le. 9 33.00 
CRESS ОЗА EL” Wu. hc. $ 32.00 
Video Easel ........,,....... altum тыл: ‚ $ 26.00 
Star Raiders ...... 1407 Eri "Teu 
Asteroids ...... pee БА, Ame y Ts S 32.00 
Music Composer.... ee ee ee Е voctanhane S 44.00 
Assembler/Editor .............., ses ‚.,. 9 45.00 
и ОО ........ "И 0 0 $ 24.00 
Space Invaders.....58.............. MEER ‚ $ 3300 
Missle Command ..................... recia. $3300 
ri MD E AEE Ana $ 17.95 
Майпо List .......M............... REESE $ 19.95 
Toth Typing .....Ё................ $ 1995 
Stogk N is She E EEE (145 19 22,99 
Stook Analysis . ОЛОРОН с 
Bond Апа!у515......--................. seedy 922.95 
Word Processor ...............+..+<..-..... 8119.00 
Personal Finance ........,......... а od $ 64.95 
Microsoft BASIC...,..--..,..... Lie VE $ 75.00 
Pac-Man 222992» r » EE ТНР. 35.00 
Dilipedg ......... ДИЕ а марап 
Caverns of Mars... DEESSET ‚ $32.00 
Atari* Optional Accessories 
Modat Н — Oescriplion .,.,................... Prite 
410 Program Reegsder ................. S 80.00 
810 Disk Mive System ................. $470.00 
822 40-Cotumn #heçmal Printer ........ $299.00 
825 80-Golumn Dot Matrix Printer ...... 5645.00 
830 Acoustic Модет ,............ s... 9139.00 
850 Interface Module ...,......... -... 5175.00 
CX30-04 Paddle Controls .................. $ 17.95 
CX40-04 Joysticks (pair) ........... TET e "S 17.95 
A16KA 16K RAM Board ............. ES, S 45.00 
A32KA 32K RAM Board .................. $79.95 
Printers 
Anadex 9501A $1.425.00 
Citoh 8510AP Prowriter (Parallel) $485.00 
Citoh 8510ADC Prowriter 

(Parallel & Serial) S665.00 
Citoh F1040PU Printmaster 

(Parallel) CALL 
Citoh F1040PU Printmaster 

А (Serial) CALL 

Citoh 1550 Prowriter i! (Parallel) — $740.00 
Citoh 1550 Prowriter |! 

(Parallel & Seriai) $825.00 
Oiablo 630 RO 81.995.00 
Epson MX80 w/Graftrak Plus” $480.00 
Epson MXBOFT w/Graftrak Plus" $565.00 
Epson MX100 $720.00 
OKIOATA 82A (Parallel & Serial) CALL 
OKIDATA 83A (Parallel & Serial) CALL 
OKIDATA 84АР (Parallel Only) , CALL 
DKIDATA 84AS (Serial Dnly) CALL 
*Brattrak Plus Standard on all Models 
Printer Interfaces 
AEI-1 Parallel interfaces $40.00 
SEI-1 Serial Interfaces for Epson $35.00 
EPI-1 2K Serial Buffer for Epson $65.00 
OKI-1 2K Serial Buffer for Okidata 5109.00 
Printer Cables 
AEC-1 Parallel Cable to Apple $17.95 
AEC-2 Parallel Cable to Atari" $19.95 
RSC-1 RS232C Cable 519.95 
RSC-2 Dkidata/RS232C Cable $25.00 
TRSE-1 Parallel Cable to TRS-80 $18.95 


asp 


Deni enini 


(14) 


(41) Input: —4 
St Input Name Output Unit Comment 
5 а 
b J 
a С 
-4 d 


Sheet. If the unknown variables can- 
not be legally derived, the offending 
equations are marked with a "greater 
than" sign (denoting an error) and the 
top line of the video display gives an 
explanatory error message. 


The Mileage Problem: 
the "Guess" Option 

Listing 2a shows TK Solver loaded 
with a more complicated set of equa- 
tions—four equations in which seven 
variables interrelate. Here, we have 
also filled in the unit and comment 
columns of the Variable Sheet to help 


document the model that is being 
established. 

At this point, I should describe 
something that is apparent only when 
you are using TK Solver: each sheet 
or field as shown on the video display 
is only a "window" onto a larger 
sheet or field. For example, the vari- 
able distance is shown іп the Variable 
Sheet as "distanc". If, however, you 
activate that field and move the cur- 
sor across it, the field scrolls horizon- 
tally to show you that the entire field 
is in fact stored there and that only 
the first seven characters are normal- 


ly shown. Similarly, you can scroll 
down in the Rule Sheet to see new 
equations (the Rule Sheet header and 
its subheadings remain in place) or 
you can devote the entire screen to 
the Rule Sheet. This feature lets you 
work with large models regardless of 
the size of your video display. 

In some cases, TK Solver cannot 
solve for the unknown variables 
directly. This is the case in listing 2a, 
in which we are given the value of 
mileage and want to compute the 
value of the variable speed using the 
last equation in the Rule Sheet. In this 
situation you have to use your own 
judgment to interpret the answer TK 
Solver gives you. TK Solver has an 
internal "guess" algorithm that uses 
numerical analysis methods to find an 
approximate solution to your prob- 
lem. If you place a “С” in the status 
column of the Variable Sheet entry 
for that variable, TK Solver will use a 
proprietary algorithm to calculate an 
initial guess (or it will use the user- 
specified input value, as is done in 
listing 2a) and then an improved 


PortaSys" 
 ProtoSys 


» A dedicated controller » A development system • Fast, 


Apple™ 
Compuler 
/ 
AS-232 { 
Terminal і "TRS-80"" 


PC-2 Pocket 


| | Model ) & [I 
1 | ^ 

easy programming with on-board tiny basic interpreter ГА 

*Large memory capacity up to 36K onboard-480K ex- a РА TBS-HO" Color 

pandable capacity * All memory selectable for 4K by 8 ° м / Computer 

RAM, 2716 EPROM (5%), or 2732 EPROM * All expansion N E = 


Compuler 


lines available on gold plated edge connectors & buffered 
»3 onboard programmable I/O ports (24 I/O lines) 
« RS-232 with baud rates switch selectable from 110-9600 
BPS*Low power consumption» Firmware controlled 
EPROM programming with optional Eprom Zapper™ 


MAINFRAME 


°З card capacity • AC operation and battery charger 
° Oplicgss paan available « LEDS, =12VDG 
‘AGP 1 Ca ard m ЖЯ x B25 in.) 8-100 D Y. Ру! $1 5.00 
Ме sintrame (8 Vx: H ү - iD ) PR-1001.....- 149 n : 
prom Zapper™ e „.ЁРВ-1002......© 79.00 , 
Optional Zero Insertlon Зоскеї. ;.;.....,:,.,...& 8.00 


Calif. Res. add 6.5% tax, and $5.00 shipping 


Ге Poles 


P.O. Box 23698 ə San Jose, CA 95123 e (408) 226-2131 
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миера CALL 


TEXAS INSTRUMENTS 

99 4соп$о!е... sacri basen rs su ARR ROC ©8389. 
АТАН! 

400 Basic Computer [16К),......... aes 349. 
BOO Home Computer (16K) . ,..,... asara , 875. 
850 Interface Cr.Wed4zenagéeWyvkeeda E ss O9: 
810 Diskdrive „оче наона ваен вава вае 445, 
МЕС 

РС ВОО1А Z80 CPU ,,..,........ Xinh "ires BBS: 
BO12A 1/О Ехрапѕоп .,,, 2... 549. 
ВОЗЗА Duai Disk Drive ..,,..,... к BB9. 


RANA SYSTEMS 

IAM AS RR MEN йына» акы 9: 
Ente lil... n. Lo waa MEER A nisrani Se AS IAI, 
Ente Il .., ,.,. saris WERARRE сауат теч 899: 
Control Сага. вв а а atred ak mns 109, 


PRINTERS 
OKIDATA 
Microline BO.. vapparesnrereareean hash aea 
Microline В2А . »3REHRRBRÁDRÓRTRFARRBNAAKRNRRANRARRENRTAT 469. 
Microhne BJA THEA eA фаний! ңцтызкт а E] 72а. 
Масгоппе ВА _.,.........,..... TIEITITTITE 1143. 
OKIGRAPH Opton for B2A & ВЗА... акани: naasa 33. 
EPSON 


MX-80 гова екан S GALE 


MX-BOFT ҮЛҮ eee eee Pe CALL 
МХ-1ООРТ.. saraswat -CALL 
ANADEX 


ОР-85БО1 сер napa aa^ Sbevseeneeansinese ances 1296, 
C. ITOH 
Comet 1 1541 SP......... eer re eee re ee ee) 795. 
Comet |! 1541 BRE... ccesvvousvecuvysukaekVadera B69. 
Prowriter 8510 AP ‚.,.................. T-— 499, 
Starwriter FTO-4OPU „океаннан акни 1549. 
Ы Starwriter FP15D00-40RU кийнн акжа CE +, 1799. 
МЕС 


8023 w/Traciors ОКУС EARAASORREREERERKRSE ME 
3510 EX/3530.,, RE RATER MAMA TERRE HMA DEER DD a 1799. 
SSS ii зак ишка» ыкка жа кажаа» TTTITIPERILI 1799. 
7710/7730 тапатак Ано арава зарра дрена е 2350. 
FITS eevee кежи ача Яя ФАН фев татр kt rt preterea 2499. 
1 rri шакәре»арук<ружеа каз иван IE 


12145... ri $4*$t*i1TitanaskbhbakRuegsanwhhhbalhent 2750. 
QUME 


9/35 RO + ежи їл eee ead ee eth 18D6. 
9/35 KSR bhert «азай Sh Ow ree be PREP RY 1999. 
9/45 LTO it4muvnbphra4bk he sgtbenrhbusnjgtunh Ин РАН * 2099. 
9745 FULL Pooh a Pee REP Итил» рли» ве» 2199, 
9/55 LTD See PEP EPROP RARER EPP RA OTR REP HOR R ET 2195. 
9755 FULL аео тъне ур кевег е Пав кидер 2399. 
IDS 
PRISM BO ....,,,. „ре Дт унине уиин н! 839. 
PRISM BOG wet reer Ie Pee Pee PSP eee ттт 1385. 
PRISM 132 varsa, 10689. 
PRISM 132. with sheet feed. sprint mode, COLOR. 1689. 
OIABLO 
630. RS-232. Daisy Wheel Pa быу R 
v a ЕРИНО TD CALL 
MANNESMANN TALLY PRINTERS. ieee заа aure CALL 


MONITORS & TERMINALS&-—————— 


TEXAS INSTRUMENTS 
10" COLT „нье екавар пяце ъз анала анарны” а $349, 
SANYO 
12" Black & White Tere Terrie re eer rr re es ee 2 eee 249. 
12" Green Screen ..„......з.„..».›.++++++ tss 259. 
13" Color pee bau om Renata thea наз троа ара фе . 425. 
13" Color AGB. ssusnnarrotustesnnanswtyns эрес 886. 
ADDS 


Viewpoint Green Screen «iussis жа «кеа 549. 
Viewpoint 60 ee cee er eee eee eee ere Te red Fitétévttiberlt 695. 


HAZELTINE 
Esprit ....... taechesatethassataaaanauansuuune c so DID 
Esprit 1 +з ф4Ф4н зз ави вашла sf) a fe йат» чэ 649. 
BMC USA 


12 Green. с.а ена nage beens ener aes нинин 95. 
12" HiRes Green. iss eene na nnn e 145, 
14" Color Composite .vanuncancunscunuanthnassnees 2239. 


14" RGB Color. TIT mununuhdhuldd« v 339. 
| AMDEK 
| 12“ Green... See Pah hohe bande ew ee eee cn onn 169. 
Color 1 FRR SPREE DEEPER EER Aa 358. 
Color 11 Н!+Весз.„ ror rra RRAUAFTCAHRRPEBSUSANRUMT» аа 789. 
Color ill RGB Cator a r4 rus ossa iier wards 475. 
TELEVIDEO 
910 РЕР ТЕКТИРЛҮҮ 699. 
412......... TU Е A Еа Каа! FAM 


BAG Laucsssesutadahasktsaraidaduancsukusaisnuea 798. 


850 
NEC 

12" Green Screen ,,, sinpenecwservessevecnesasars 169. 
12” Color 325. 


Peep ge neemenbeme tard as An eng eet re pe ЛАДА 9265. 


"aeuo t rm SPOCK йа = EEE ER 


pu 


Circle 229 on inquiry card. 
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THE PRICE SLASHER! 


ACCESSORIES 


EPSON 
Appie Printer Interlace Card , ve "Tess SEB. 
RS-232 interface Board with АК... _,..,...... s. 131. 
RS.232 Interface Boarr! with 2K and Cur Loop.......98. 
IEEE.488 Interface Воаго ,, , a.. ‘53, 
TAS-80 Interface Cable... 0. .rapuucss seuusuees, rr29. 
Apple Parallel Interface Cable, .,...... .:„„ «а, + + 4d. 
Roll Paper Holder for МХ.ВО., „..,,...............21. 
Graltrarc tl Hi-Res for MX-BO .,,,,.. ERES lE 
ORANGE MICRO 
GRAPPLER Parallel Interface Сага ..NEW....,.... 139. 
TYMAC 
TYMAC Рагайе1 Board and Cable wath Graphics .. ... 99. 
AMDEK 
DVM Interface Boardfor Apple ..,... уз. ears 145. 
MPC PERIPHERALS 
16K Memory Board for Apple Й. 2... way i75. 
32K Memory Board for Apple 11 ,..,,..,...... .-. 139. 
Parallei Printer Card for Apple H „,..,.,.„„ serbare- 89. 
Upper and Lower Case RDM. ‚нона, 19. 
PROM-IT, Eprom tor the Apple і... .,..,.. «99: 
Senal Input/Output Card for Apple 1... „.,, suas 99. 
16/32K Expansion Memory Board .„„.‚„.„+,.„,›.... 119. 
M & Н ENTERPR!SES 
SUP R TERMINAL 80 Column Video Board..,,,,... 316. 
PRACTICAL PERIPHERALS 
Microbuffer 11 16K for Apple Il .....,.,.....,..... 199. 
Microbuffer Il 32K for Apple Il, n, „.,,......‹... 239. 
BK Serial Buffer for Epson Риг{ег.,,,,,...„‚,...... 129. 
16K Parallel Interface for Epson Printer., esanen. 129. 
MICRDSOFT 
£-BO Softcard for Apple .,. „хха еза 269. 
MOUNTAIN COMPUTER 
CPS Multifunction for Apple anse sass asen a=...» 165. 
The Clock for Apple ,,, cepa essosa senos: 235. 
Ramplus *eRAERNARRNESSARREAETEOUPFPTPSRRR этуу те \ 119. 
Ramplus 16K for Apple... „х... roo optio T35. 
Ramplus 32K for Apple. csenduerse sorbet] 162. 
Music System for Apple .seuasrsorsrprrarienasa:e 219. 
Rom Writer for Apple ..,„,4+4›....--..›-... aaa 139. 
ADVANCE LOGIC 
Z CARD tor Apple Il no" BPrhüsteidedulemukbets ...219. 
KENSINGTON MICROW ARE 
System Saver Fan for Apple . 
VERSA COMPUTING 
Versawriter Graphics Tablet .... 
SEATTLE COMPUTER | 
64K RAM * for the IBM PC 2»asquBuRaSRdsnWuv buueet 385. 
128K RAM + far the IBM РС. ,,‚,,, „ха, «к 529. 
256K RAM - for the IBM РС ,..,...... nenuisueniis 789. 
CALIFORNIA COMPUTER SYSTEMS 
Asynchronous Serial Interface , .,. 2n rs 145, 
VIOEX. INC. 
Videoterm bast ma utjéde)]ad po +e 249. 
Softvideo Switch iius 1e a наннан es 29. 
Keyboard Enhancer . sas sasan suuuuuduumsdaedesi 99. 


1 Nri 


Lee акч» вэ у» а 239. 


Enhancer |! nhe h*éàRbh 4 ReMi Boer Bee hee таба 109. 
ASHTON-TATE 


dBase 1 sca (4d вий фезч фур чау uae aaa A99: 
MICAOPRO 


Wordstat wc а.н оннарлан као 289. 
Mailmerge Teer Ty See Tre Ee ketevspusnuneosuseuusvesetdO. 
Caicstar Улар» киез virit vonypenessheccaceos 189, 
Datastar ,, i. cseesseobekopobutesuónpienkanaeaqutge ' 226. 
Supersort “eee ahoe erat i pervert ЕЕЕ ДЕБЕ БЫ 189. 
Spellstar .,,,...,.. esse sono reso eessaeqeciios, 149, 
MICROSOFT 
Fortran 8O.. asaaninasa parsssansnanduanssaasen ›. SOS) 
Macro 8D eet eee cee eee ee ee nk de t 188. 
Basic Compier аана Ee a ux Rd dE « ne ЧЛ: 
mu/MATH/mu/SIMP ВО .unannnsdassdanewneraiso 219. 
Cobol 80... коа неъ е аьан ьо ннен ениев онтоо ' 696. 
Basic 80 ......... ENSIS канне 299. 
Edit BO, uesronasbusnonsesssubvuavensunneisostnus 96. 
Х Macro BO FIP OM OR EROS RT Te I ER eye we . 240. 
mu/LISP/mu/STAR BO .,.,,, ененнен 176, 
ZSOLT cases еа T 
SELECT INFORMATION SYSTEMS 
TIM Ill Data Base Management System ,.,.,5.«.«,« 408. 
SOFTWARE DIMENSIONS, INC. 
Accounting Plus va*9EvrfP44499qUTERAMEN ERR Got ee CALL 
FOX & GELLER 
Quickcode .,,, assesses rn rn enhn ая авваякававав»ц, CALL 
Crosstalk .,. MIGROSTUF ,., ies eene ка 139. 
Supercalc .. $ОЙС\М.......,..›..4„«+<х++++<++, 5 195. 
The Word .. OASIS OPO RRP PERE ER RTH T RSH PARP RRR Е 65, 
Spellbinder . LEXISOFT .,,...,. cesse hene at 249. 
T/Maker il , LIFEBOAT ... „,.,............-.. 449+» 196, 
Supervyze .. EPIC SOFTWARE .................„..., B9, 
Condor 11... CONDOR .,uassuananrsarreunansannnan i 449, 


“Requires 280 Card by Microsoft or Z Card by Innovative Soltware. 


Note: Apple is a registered trademark of Apple Computer, Inc. 
C/PM is a registered trademark of Digital Research 


SOFTWARE FOR (BM 


SORCIM 
Supercaic Pes А ` $195 
SuperWraer „Lass pe recaps seva sas ras + 259 
Speliguard . TER" 229 
SELECT INFORMATION SYSTEMS - 
Select Word Processor 359 


VISICORP 
Visicalc 256K Version „2. a 


Visicalc *"**4u4d v t3 ick Ки etm Rb éd a. > ч se? "ey 149. 


Vistirand -— eae pane pa bean > er? .. 214 
Visidex „у... = epaphus hemia r^ terif 185 
Visle EXIIT 185 
Desktop Plan T E dà*ht' ve 214. 


MICROPRO 
Wordstar osuisi aretara na aithi Fena леи 289. 
Mailmerge .,,.,,›.„,.,.›ь+лала«+азьрюа++ужаҗанян es › ӨӨ 
e RAPRRRPANRERLOERESAQRMyY 4 Y) 4 grapenn 225. 


Саезїаг....................›. КОКТОГУ vee 188. 
INNOVATIVE SOFTWARE 


| TIM Iti Data Base Management System. . 408 
Easyspeller "bREXRRPERARNMEABPhhàa 44EhRp»puRbhbeRxhbébkbaBeBai^* 139. 
Easyliler ...,... xusbEere[w assu ейи саңа gaan cec. LOG: 
Easywreter ll. ........ me red Rare 4450415 289. 


INFOCOM 
Deadline 'sueéuxesiaedtnamundih Рес рянаен ея aes nass 40, 
Zork |. 4а Фата утесе ња атца еде кута aqa eed 
Zork lesa pinra an ve ahaa 35. 
SOFTWARE DIMENSIONS. INC. 
Accounting Plus ..,‚,,..‚... sens 
CONTINENTAL SOFTWARE 


The Home Accountant Plus „, ,,., „ко 119. 
DENVER SOFTWARE 


EASy (Executive Accounting System) ..... sss 535. 
Write On ee ват DATAMOST .ıauuuseunaninuanns a 97. 


Condor Il ..... ... CONDOR Seta heer nee eh ва» ene 449. 
Crosstalk ...,.....М1СНО5ТИҤЕ..............., 139. 
MathMagic agar og USM i issuneasavuanenuuukuuseyusees 75. 


The Tax Manager , MICROLAB. 'isarasrarrissaras 175. 
SOFTWARE FOR APPLE 


MICROSOFT 
Typing Tutor Il Lia sse ores $embhQptttte 518. 
Adventure SfoyhaetuabpsthórhhUt9gb»ré*uawvenat tfttibbhtpptus ‚25. 


“Fortran 80.... eus tuse sos oh +++ йге Phebe tne 165. 
ООо OO, 
* Basic Compiler Perr errr teeta tte eee eee peepee reese 315. 
mu/MATH/mu/SIMP ВО аьаа ань. 20D. 
Olympic Decathalon , ‚1, «аьаа: чачава цина: 25, 
Cobol BD ............. Verdi барт eed UaUARERhuyà Y 595. 
M/Sort ЕКЕ ЕЛЕНДЕ ЛЛА ЛИДА АЛЛЕЛ He EEE EK 156. 
ТАЅС Compiler PbbhbhbhphhUbkRbübthiHHbbhbMbd eedugucte 159. 
Softcard Premium System .. „кухнаи sey 999, 
Tame Мападег................. "Tr 140. 
SELECT INFORMATION SYSTEMS 
Select Word Processor «i, cp enucoenieeusenncesns 259. 
VISICORP 
ССА Data Management бузїет.,.,,ь.,»», reds oir 79. 
Visicalc акен» skeiaduueungnunapsuanknnw: 189, 
Visiter ,.cusuuaqoerosesedmrisduuMuusHduaususNKAt eee ‚75. 
Visiplot „нива заа тена тиви няня чакар раа е + - 155. 
VisideX , «a „енене етке тә, нанесене нкан а" 186, 


Visitrend/Visiplot „ооу oen 225. 
МЕНЕ а раан еә соавт VOB: 
Vistschedule „+, rs heme mh hmm times 2365. 
VistpaCk:..0.capiveradepeeegd ees вонка оона san» 549. 
Desktop Plan !.,,, „6-а 195. 


MICROPRO 

*Calcstar "rnuínuvudddiakKzAaeuS&bgAüudHgudet*tesersosus 129. 
“Оатаѕ\аг., ‚,.. veda nda enit edad KL EEL a ni 192. 
* Supersort TET MCT OSES катать раф арад рокда А 125. 
*“Wordstar зажардаая яана нере hri] севе созвана т 195. 
*Mailmerge экан кка аунай CHEM NM а наг к OO: 
*Spellistar эзел» КК =н ин kuuandaa 125. 
SORCIM 

реагенту анна ванне TIS: 
SOUTHEASTERN SOFTWARE 

Data Capture 4.0 .............. «хаза. 49, 
Step by Step (tape)... PROGRAM DESIGN = .:,..... 59. 
Datalix ,., ........ LINK ЅҮЅТЕМ5...,:.......:;. 139. 
dBase n нифак" ASHTON-TATE ag отут, pred e? 499. 
Supercale ......... SORCIM e ann nans 195. 


CALL FOR MORE APPLE SOFTWAREI! 
MODEMS 
HAYES MICROCOMPUTER PRODUCTS 

Smartmodem ..‚,,..‚......,. жеу а ле, 2229. 
Smarimodem 1200 .., cua ess e+ vk whhihirguduwhutt* 599. 
Micromodem 1 atte tee ватт Фа ича ed 279. 
Micromodem 100 *-mwtbbtnedehusantantideSdesuBhbhan* 325. 
Chronograph Cen eee ete БУНИ Red hae eee eee eee 199. 


NOVATION 
Cat КК ӨЛТҮ uaa SA Ec LOB: 
О-Са ru" "IIT 
Auto Cat ........ КЕЗЕГИ ГЛ КЛЕТ 2089. 


Apple Cat Seer E T E cTerrrrr errr АЗ 309. 
Apple Cat W—21 2. enccenceennaperepeyepererepn CALL. 


WE ACCEPT ® MONEY ORDER @ COD 


€ PERSONAL CHECK (allow 10 days io clear} € CASHIERS or CERTIFIED CHECK 
® VISA MASTERCARD (add 2%} 


Add 3% for shipping, handling & insurance (65 min} Сан 
residents add 6° tax All equipment ı4 new, comes wih 
manufacturers guarantees, PLUS we guarantee it for 30 days 
and pay shipping charges on any returns All equipment subject 
to price change & avavabrhty wrhou notice Check quantity discounts 


8380 Miramar Road, Suite 200 
San Diego, CA 92126 


California Call 714-578-1033 
Toll Free 800-752-1341 


@ BANK WIRE TRANSFERS 
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Listing 2: TK Solver and the "guess" option. When TK Solver can't solve for a variable directly, it is told to guess using a given start 
value (listing 2a). 1f it finds an accurate enough solution, the "G" is removed from the variable and the solution is listed in the output 
column (listing 2b). The equations in this model are used for illustration only. 


ee es ee ee mn ddr ee ee ee ee ee ee ee ee eee oM‏ سے سے سے کے cee ce‏ سے سے سے س 
————————————M————— d‏ ج س کے سس ی سک نے 


(2a) 

(4s) Status: Guess 

St Input Name Output Unit Comment 

30 mileage mi/gal gas mileage 

distanc miles distance traveled 
amount gallons amount of gas consumed 

G 20 speed mi /hr speed 
time hours time taken 
price $/gal gas price 
cost $ cost of trip 

S Rule 


¥ mileage-distance/amount 
¥ speed=distance/time 

¥ cost-pricetamount 
x 


mi 1l eage=—-1. 2799041. 27259% speed—.0120933%*%speed"2 


(2b) 

(4s) Status: 

St Input Name Output Unit Comment 

30 mileage mi/gal gas mileage. 

distanc miles distance traveled 
amount gallons amount of gas consumed 
speed 39. 130592 mi/hr speed 
time hours time taken 
price $/gal gas price 
cost $ cost of trip 


speed=distance/time 


S 
¥ mileage-distance/amount 
x 
¥ cost=pricex*amount 


س س س чш‏ س ee‏ 


eee‏ ر Á‏ بس س سس مس س جس шыша‏ س س مس اس س س Á‏ ر م مس ышы шш==‏ س س Á‏ س سک Á‏ س کک س 
ee‏ و س шш‏ س مقف ا س تاس шшш шыш шшш‏ م مت سے م سے م اا س жш‏ ا پت ای ی i‏ س а‏ سے س 


mileage--1.27990-«1.27259*speed-.0120933Xspeed^2 


answer. This process repeats until 
either the calculated error is lower 
than a preset threshold value or until 
the number of iterations done exceeds 
a preset number. In the former case, 
the "С" disappears, indicating that 
the guessing process ended successful- 
ly (see listing 2b for an example of 
this). In the latter case, the "G" re- 
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mains, indicating that the answer on 
the screen is not correct. If this hap- 
pens, you can type "!" again to do 
another set of iterations; you might 
also change the error threshold to a 
larger value and try again. 

Many results given by TK Solver 
can be accepted without any interpre- 
tation by the user, but results given 


by the guess option must be inter- 
preted with some knowledge of 
numerical analysis. For example, if 
you are solving a polynomial equa- 
tion of order 2 or higher (for example, 
3x? +1.5x7—19x+7.27=0), you 
should know that the equation has 
more than one answer. You would 
then use the guess option with dif- 


TES Heat? EX AS LEADER in MAIL ORDER DISCOUNTS! 


COMPUTER 
SYSTEMS Texas 817/274-5625 


IBM Personal Computer 


HARD DISK SYSTEM complate from $1588 
| Multi-computer network systems avallable TCS Accessory Kit tor IBM 
SAVE over $1300 on your IBM SYSTEM 


INTERNAL DISK KITS 
tested and configured . . . $289 each by buying TCS ACCESSORY KIT for IBM 
IBM Kit Includes: 


MONITORS 
Green / hi resolution ...,. ACA . $149 2 ыыр ы pcr bain ДЫн RIVES 


Color I / low resolution (40 column) $298 Quadboard with additional 64k memory, 1 
Color li / hi resolution RGB (80 col) $699 È serial port, 1 parallel port, & calendar clock 


MXBOFT PRINTER & cable 
EXTERNAL fioppy DISK DRIVES 
with matching cabinet & ext. drive cable Green hi resolution MONITOR 
80 TRACK (dual 40/320k) .......... $349 $1748 
180 TRACK (dual 80/840k) ......... for the compiete kit 


TCS MODEL III 48k 2 DISK 


Systems come with 188 day TCS Brnited warranty. 


$1695 


With standard 40 trsck 
double density drives. 
Over 340,000 bytes. 
Includes TDOS. 


$1995 


With 2 dual headed 40 
track dbi.density drives. 
Over 730,000 bytes. 
Includes TODOS. 


ATARI 800 COMPUTER 
ATARI 810 DISK DRIVES 
Percom Double Density EXT. DRIVES 
ATARI 850 Interface and Cable 
Compatible PRINTERS and Cables 


Firat DISK DRIVE w/controiler, DOS 3.3, 
cables and manual... . $419 


Second DISK DRIVE with cabie .... $319 
APPLE to EPSON card and cable 


BARE DRIVES ONLY 1 DRIVE in Cabinet 


^ 40 track sinale sided............... 248 Fully assembied and tested systems that are software compatible and functionally 
REGULAR 5 У“ DRIVES BO track (dual sided 40 track) ...... ре Identical to Radio Shack units soid at computer stores for $hundreds more. 
40 track single sided............... des 180 track (dual sided BO track) ..... $449 = CONTROLLER BOARDS are high quality double sided epoxy boards with gold 
BO track (duai sided 40 track) ...... plated contacts. 


160 track (dual sided BO track) ..... ә 1 DRIVE/Double Cabinet 


RM | Ingle sided ............... 289 
SLIMLINE 5 '4^ Drives (%4 Size) 5 tack (dus adeo 40 traci) С: ie 


8 POWER SUPPLY is the finest switching type available. 
= MOUNTING HARDWARE includes power and data cables. 
в DISK DRIVES are Tandon, the same ones used by Radio Shack .. . 40 track, double 


180 track (dual sided 80 track) ..... Бел density, with a 5 millisecond stepping rate. 
5 14" WINCHESTER HARD DISK DRIVES. 2 DRIVES/Double Cabinet - 
SLIMLINE 8” DRIVES ao bac {Sunt sided 46 tracka) | $630 TCS MODEL Ill DISK EXPANSION KITS 


1 Controller. Power Supply. Mounting Hardware & instructions $3798 
2 Controller. Power Supply, Hardware & one 40 track Tandon drive . 0.95107 
3 Controller, Power Supply, Hardware, two 40 track Tandon drives. 32k memory 


180 track (dual sided 80 tracks) .... $849 


CORVUS HARD DISK 


(everything you need for 2 drive 48k upgrade) $799 
За Kit 3 but with two 80 track drives (dual sided 40s) $509 
CORVUS HARD DISKS complete from $2695 3b Kit 3 but with two 180 track drives (dual sided 60s) xoc s ibid ee Ee $1189 


Add 5, 10 or 20 megabytes of storage to your TRWBO, Appie, Atari, Heath, Zenith, 
IBM, intertec, S-100 and many others. One or several computers canshare a hard disk. 
Get simultaneous sccess to data for muitipie users. Avaliable now at SUPER SAVINGS. 


MODEL III SYSTEMS 


wa inal 90 day manufacturer's warra 
EL Il! 4k Level 1 .............. 


| MODEL Il 16k .......... $818 


MODEL 111 32k .................... $898 
MODEL III 48k .................... $988 
MODEL III 48k 2Dr/RS232 ........ $1844 


TCS MODEL 11 Syatems use original RS 
| hardware and quality TCS memory. 
180 day limited warranty. 


COLOR COMPUTER 


Опа!па! 90 day manufacturer's warranty. 
16k Level Ov MS $306 


16k Extended Basic...... $398 
32k Extended Вавіс.............. $CALL 
Color Disk 0 $479 Disk 1 $349 


TCS COLOR COMPUTERS use original 
RS hardware & TCS memory. 
180 day warranty. 


TCS 32k Extended Basic . $499 


MATRIX PRINTERS 
STAR КОМ» H 9m9* VémnYsbu-t-* . $449 
NEC 8023A ....... sec trea ВАЙБ 


EPSON PRINTERS 
EPSON МХВО ....,.,...,......,... $449 


Өр. EPSON MX80 FT .................. $524 TCS MODEL III 16k ..... $799 TCS 32k Memory Upgrade .......... $79 
ANADEX 8501 w/2k butfer ........ $1295 | EPSON MX100 FT ......... ee: dk $685 NE oom iue n TED Bees ar reos olor Disk Drive 0 ,........... $44 
LINE PRINTER V (RS) ........... $CALL TCS MODEL 111 48k ........ ...... $848 E TCS Color Disk Drive 1/2/3 ........ 
LINE PRINTER VI (RS) ............ 8685 | GRAPHTRAX PLUS comes free in Epsonsi! 


LINE PRINTER VIII (RS) ........... 9 
CENTRONICS 352 (200 cps) ...... $1795 
CENTRONICS 353 (dual mode) ... $2495 


Model Il . . Model 16 . . Accessories . . $CALL 


EPSON ACCESSORIES 
GRAPHTRAX PLUS (bit Image) ..... $79 


TCS is an authorized TRS-80 dealer F701 In Brady. Texas 


«£V t а ka tl: dd. v9 on s ou 


Be ed MODEL | Interface.................. $29 Е = 
ee AN Mw MOOR. rite dece cable to keyboard em WIZARD'S TOUCH Regularly $199 Introductory offer 
OKIDATA ВАА (serial) ............ $1189 | COLOR Computer Intertace/cable .. $155 i 
OKIDATA 84A (рагай)... 31089 E Сотршег Interface/cable ..- г Program Development System till 12/25/82.$99 
ATARI cable (must have 850 int) .... $36 BELIEVE IT OR NOT, YOU CAN DEVELOP YOUR OWN PROGRAM IN 15 MINUTESIII 
НІ SPEED BAND PRINTERS pay i Сокет cable ....... i The WIZARD'S TOUCH Program Development System is a superior program 


CENTRONICS 6080 (standard)... $CALL 
CENTRONICS (quietized)........ $CALL 


generator that can provide you with the program you3ve been looking for. it comes with 
It's own Disk Operating System, providing unlimited backups. 
With WIZARD'S TOUCH, here's what you can do: 
B Custom design your own special form for maximum ease of entering your data. You 
have total control over defining the number of characters assigned to each field and 
other entry restrictions. 

ully view and edit all fieidpat all times. No need toretypean entire field when editing. 
Just type over the mistakes, or Insert or delete them. 
= Create a BT REE structured file, allowing you to access your stored data rapidly and 
without sorting. Duplicate keys are allowed, as weil as sub-keys. 
в Enter data at full typing speed. 
п Define your own special seif-heip or prompt Information that will be displayed for any 
given fieid, by Just touching one key. 
8 Expand your ood e. to support up to 6 caiculations for each data fieid. Resuits can 
be displayed In any fleld or in any defined Y Py d area. Results can also be savedto disk 
along wit ty d data fieids. Data such as dates or pricescan be formatted as desired. 
в Generate your own reports with the built-in pre-defined or custom defined report 
generator. Just a few keystrokes can get you a report that can be alphabetized or 
ordered by any field. And it's all automatic. 


The WIZARD'S TOUCH Із so fast and easy to use. It makes other development 
systems of the market look like amateurs. No royalty necessary for resale of 
programs you develop on WIZARD'S TOUCH. It creates s stand-alone, fuily 
commented, BASIC program, which you can easily modify. 

Your purchase Inciudes a free subscription to our WIZARD'S TOUCH newsletter, a 
quarterly publication with free programa, Ideas for applications, updats and more. 


Now availabie for MODEL l/l arming soon for MODEL Il. IBM and APPLE. 


Serial RS232 2k buffered int.card ... $109 
EPSON PACK II 


Screen oriented bitimage graphics gener- 
ator for the Model lii. Create your own 
characters, symbols, etc. Documentation. 
EPSON PACK Il bought w/printer $24.95 
EPSON PACK Il bought separately $34.85 
Update for EPSON PACK I......... : 


| DAISY WHEEL Il (RS) ............ $1695 | 
SMITH CORONA TP-1............. $699 
BROTHER / COMREX ‚............ 


TEXAS COMPUTER SYSTEMS 


P.O. Box 1327 Arlington, Texas 76004-1327 


TECHNICAL ASSISTANCE 817/274-9221 
ORDER STATUS 817/277-1913 
TELEX/TWX/Easylink ELN 62100790 


Ж 800 433-5184 _ 


No tax out of state. Texana add 5%. Prices subject to change at any time. 


Circle 388 on inquiry card. 


Listing 3: Using list variables. To solve a system for several different input values of the same variable, you first mark the input and 
output variables of interest with a status of "L" (listing За). To save time when creating the input list variable speed, you can specify 
beginning and ending values for the list (listing 3b) and let TK Solver fill in the intermediate values automatically (listing 3c). 


(3a) 
(6s) Status: 
St Input Name 
L mileage 
220 distanc 
amount 
L 10 speed 
time 
1.2359 price 
L cost 
(3b) 
(10v) Value: 100 
Fill List: YN 
Comment: 
Display Unit: 
Storage Unit: 
Element Value 
1 10 
10 100 
(3c) 
(10v) Value: 100 
Comment: 
Display Unit: 
Storage Unit: 
Element Value 
1 10 
2 20 
3 30 
4 40 
9 90 
ó 60 
7 70 
8 во 
9 90 
10 100 
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VARIABLE SHEET 


Output Unit Comment 
mi/gal gas mileage 
miles distance travelled 
gallons amount of gas consumed 
mi/hr speed 
hours time taken 
$/gal gas price 
$ cost of trip 


ferent initial values to try to find the 
three different answers that are possi- 


ble. 


The List, Table, and Plot Sheets 

Continuing with the above exam- 
ple, suppose we want to see how driv- 
ing speed affects a car's mileage and 
the total cost of the trip (given a con- 
stant distance to be covered). You 
could certainly type in various values 
for the variable speed and write the 
answers down, but that would be 
both tedious and a waste of time. Of 
course, TK Solver has an answer for 
that: list variables. 

Let's say we want to study the mile- 
age model for all the speeds from 10 
through 100 in 10-mile increments. 
You declare mileage, speed, and cost 
as lists by putting an "L" in their 
status fields in the Variable Sheet (see 
listing 3a), which automatically 
makes these variables into lists. You 
then enter the List Sheet, locate the 
speed variable, and instruct TK 
Solver to show you the detailed infor- 
mation on this list. The sheet for 
speed is blank, so we fill in the first 
and last table indexes and their values 
(listing ЗЬ). Fortunately, we don't 
have to key in all the intermediate 
values by hand; a Fill List command 
will do it for us automatically (listing 
Зс). 

Now that our input list has its 
values, we invoke the TK Solver list- 
solver by typing "/L!". This solves 


the system for unknown variables 
much as ‘1 does, but it does so once 
for each value in the input list (or 
lists) and deposits the answer(s) into 
each variable declared as an output 
list. In this case, the list-solver solves 
the system 10 times, once for each of 
the 10 values of speed, placing the 
output values for mileage and cost in 
their respective lists. 

We can now look at the collected 
data in three ways. Looking at each 
of the individual lists, the first way, is 
not too useful, because you can see 
only one list at a time. А second way 
of viewing the data is to use the Table 
Sheet, which lets you create a hori- 
zontal or vertical table of the corre- 
sponding values of several lists; the 
table can be printed or sent to the 
video display. If we do so for the 
three lists of our example, we get 
listing 4a. A third way to view the 
data is via the Plot Sheet, which is 
used in the same way as the Table 
Sheet. Instead of creating a table of 
values, however, it treats one list as 
values for the x-axis and uses the 
other lists as y-axis values. Listing 4b 
shows mileage (plotted with "4" sym- 
bols) and cost (plotted with "*" sym- 
bols) plotted against speed; the same 
data is represented in listing 4a. 


The Unit, User Function, 
and Global Sheets 

The two examples above cover 
most but not all of the major com- 


Marcey Inc. Introduces... 


The High Performance Business Computer That Is 
HERE TODAY and HERE TOMORROW 


The SYSTEM 2100 is a complete microcomputer system utilizing the latest in 5-100 
technology. It is ready to use in your business TODA Y - and can expand to fill your 


needs TOMORROW. 
The SYSTEM 2100 includes: 
e Dual Processor e CP/M 80 & CP/M 86 Included 
8085A - 8 bit 7 MHz e Terminal & Printer Included 


8088 - 16 bit 8 MHZ 


e Meets IEEE 696/S-100 Specifications 


UDINE e e Real time Clock w/Battery Backup 
ual 8" Double-Sided Double Densi | | 
Floppy Discs y e High Speed DMA Disk Controller 


2.2 Megabyte Capacity ө Attractive Designer Desk 


List Price $9995.00 


Dealer Inquiries Invited Quantity Pricing Available 


MARCEY INC. 


9848 Sepulveda Blvd. Van Nuys, California 931411 (213) 994-2533 


e 100K Bytes Static Ram 


For Further Information Circle Reader Card # 231 
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Listing 4: Displaying list variables. The Table Sheet can be used to display several list 
variables in tabular form (listing 4a) or the Plot Sheet can be used to make a graph of 
one or more list variables plotted against another variable (listing 4b); here, speed 
values (along the horizontal axis) are plotted against values for mileage ("4 ) and cost 
(“+”) along the vertical axis. 


(4a) 

speed mileage cost 

10 10. 236647 2742529771 
20 19. 55458 14.4184668 
30 26.01383 10. 7164151 
40 50.27442 9.20826890 
9390 52.116355 8.68015824 
60 31.53962 8. 83888265 
70 28. 534423 9. 76642215 
80 25.135018 12.0324354 
90 15.29747 18. 2236017 
100 3.0461 90. 2456352 


Listing 4 continued on page 372 


maxell | S-100 ULTRA-RES GRAPHICS | 


Floppy Disks 


- N.E.C. UPD 7220 GRAPHICS PROCESSOR 

— 1024 x 1024 PIXEL MEMORY PLANE 

— 1 TO B VIDEO PLANES 

- 8 COLORS USING RGB TTL INTERFACE 

— HARDWARE ZOOM 1 TO 16 TIMES 

— DIRECT DRIVE VIDEO OUTPUTS 

- MULTI-GRAPHICS PROCESSORS 
SUPPORTED 

- PROGRAMMABLE DISPLAY RESOLUTION 
FROM 1024 h by 1024 v 


LOWEST PRICES - SOFTWARE DRIVERS 
- GRAPHICS PROCESSOR, 

ANYWHERE 1 MEG. PIXEL PLANE 
Call collect for our prices. $995.00 


(213) 896-2568 CSD INC 
Dealer inquiries invited. - eS P. O. BOX 253 


C.O.D.s accepted quam SUDBURY, MA. 01776 
THE FLOPPY DISKOUNTER § (617) 443 - 2750 


P.O. Box 848 - Arleta, CA 91331 
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PConnection 
modem card for IBM PC 


Plug your PC into the exciting world 
of felecommunications with che 
PConnection, Microperipheral's 
new Bell 103/113 compatible 
modem сага This quality direct con- 
nect modem card fits inside rhe PC 
leaving your work area uncluttered 
Dy stacks of hardware. Features in- 
clude autodialing {Touch Tone or 
pulse}, autoanswer, built-n speaker 
for ine montoring, and an addi- 
tional RS-232 port Software selec- 
table protocol and modes 5 350 
Dealer inquiries welcome 


diskettes 


Scotch diskettes are tested 
and guaranteed еног free and low abrasivily 


Box of 10 514" B" 
ssisd $26 $27 
ssidd $30 $33 

| ds/dd $36 $43 
| Head cleaning kit $21 $21 
Specify sectoring; O, 10, or 16 
$2 Shipping per box | 

Check (2 wks. to clear) 


Visa or MC, Name,Card No., 
Expiration date 


OR EAD- 8609 College Blvd 
Overland Park, KS 
TECH 66210 
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the microperipheral cor poration 


2643 151% PINE, Redmond. WA 98052 
(206) 881-7544 


IBM t3 а Reqpslered Trademark 
of Intertational Business Mache, Corp 


ponents of TK Solver. The remaining 
components deserve mention. 

The Unit Sheet, which you fill in, 
lets you use different sets of units in 
variables without having to make 
unit conversions yourself (see listing 5 
for an example). If, in the Variable 
Sheet, you fill in the units column of 
each variable (as has been done in 
listing 2a), TK Solver will automati- 
cally make the conversions needed 
for correct answers. For example, 
because listing 5 defines a conversion 
between miles per gallon (mi/gal) and 
kilometers per liter (km/l), if you 
change the unit column of the vari- 
able mileage to km/l, both input and 


ү feum: SPECIAL Û: 


TERMINALS 


DEC VT-100 
DEC VT-101 
DEC VT-103 
GIC 200/ TE ааа 


GTC 200/1 (Unused) 
MODEMS 
UDS 103 LP (300BD),., 
UDS 202 LP (1200 BD) .. . 
OMNITEC 701 
(ACOUSTIC Y оь аә 


(744) 973-4773 


SOUTH COAST COMPUTER SYSTEMS. INC. 
MISE сани 
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HOW TO REPAIR 
THE APPLE * 


NOVEMBER 15th RELEASE DATE. 


A comprehensive guide {oO repair 
your Apple Il or Apple It pius’ 
computer. 


With repair rates soaring and out. 
rageous repair bills being charged 
for even simple repairs, THIS 
GUIDE CAN SAVE YOU MONEY! 


ONLY $39.95 
Note: If ordered prior to 
release date, pay only 
$34.95. 
DATA-LINE (602) 820-0082 
2961 S. LAS PALMAS 
MESA, ARIZONA 85202 


"Trademark of 
APPLE COMPUTER INC. 
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THE COMPUTER SPECIALISTS 


FRANKLIN" 


Apple Disk Drive fl with 

Interface DOS 3.3, Apple 

IIl, 12" Monitor and the 
Apple Monitor Stand 


All tor Only S1 799°° 
BONUS! Apple Writer Il 


Reg. 149% Special! 54900 
wipurchase of above package 


BUSINESSMAN’S 
SPECIAL 
Apple 11 plus 48K, Apple 
Disk Drive wlinterface 
DOS 3.3, 12" Hi Res 
Green Monitor, Visicalc 
3.3, Planning & Financial 
Forecasting Software 


Оту $1979°° 


16K RAM Card *74?* 
wipurchase of above package 


WORD PROCESSOR 
SYSTEM 

Apple ЇЇ plus 48K, Apple 

Disk Dr. w/interface DOS 
3.3, 12" Hi Res Green 

Monitor, OKIDATA 

Microline 80 Printer, 

Printer Interface Card & 
Cable, Screenwriter 11 


оту 52325900 


DATA BASE 
MANAGER 
Franklin ACE 1000 64K, 
Micro-Sci Disk Drive 
wiinterface, 12" Hi Res 
Green Monitor, 
Stoneware DB-Master 
Data Base Manager 


Call or Write 


NEW! ACE 1000 


THE PERSONAL 
PROFESSIONAL COMPUTER 
THAT’S HARDWARE AND 
SOFTWARE COMPATIBLE 
wiAPPLE I| PLUS™ 


64K RAM, Upper & Lower 
Case, 12 Key Numeric 
Keypad, Built-in Fan, 


Typewriter Style Keyboard 


Call or Write 


BUSINESSMAN'S 
SPECIAL 


ACE 1000 64K, Micro-Sci 
Disk Drive wicontroller, 
12" Hi Res Green 
Monitor, Visicalc 3.3 


Call or Write 


SOFTWARE & ACCESSORIES FOR APPLE? and FRANKLIN? 


RANA 
Elite 1 Disc Drive, with 15% more storage 


capacity than Apples агіме . , , Only 37950 
Controlier Card Only 119.95 
MICRO SCI 
A-2 Disc Drive, the cost effective alternative 
to the Disc li, with controller .Only $46995 
without controller., , ..,,...O0nly 369.95 
KENSINGTON 
System Saver Fan, with built-in surge protec- 

tor for Apple" 


NOVATION 
Apple Cat, direct line modem Only 329995 


VOTRAX TYPE-N-TALK 
Lets your computer talk to youOnly S309?5 


Apple is a registered trademark of Apple Computer, Inc. 


COMPUTER SPECIALS! 
TEXAS INSTRUMENTS 
TI 99 4/A with RF Modulator ..35299?5 
5100 Мід'5 Cash Rebate, Plus a FREE 
offer from ТІ Call or Write for details! 


COMMODORE 


VISICORP PROGRAMS 
Visicalc . ...3184?*5 Visifile... 
Visiplot .....5239?5 Visiterm 
Visidex .....518495 Visischedule . 5239?5 
Desktop Plan il . ,,8194?5 


ADDITIONAL *''ADD-ONS" 
DC HAYES Micromodem II 
VIDEX Keyboard Enhancer 
VIDEX Videoterm 80 Col. Board... 
VIDEX Function Strip itor Enhancer t). . . 
ТКС Numeric Keypad iAppie' оту)... 
ABT Numeric Keypad (Арре` oniy) 
THUNDERCLOCK .... ... .... 
PKASO Parallel interface 
MICROSOFT 2-80 CP/M Card 
MICROSOFT 16K Ram Card 


TG Joystick .§475° ТКС Joystick . 54455 


NEW! APPLI CARD 
2-80 Card with 64K RAM Only 5S369?5 


FORMAT Il WORD PROCESSOR 
with mail merge, user freindly Only $279?* 


MICROBUFFER by Practical! Peripherals 
32K ...Only 3249?5 16K ...Only $214?5 


MICROBUFFER for EPSON 
16K Parallel ..513495 8k Serial ..$13495 


MICROSOFT PREMIUM PACK 
SPECIAL OFFER! 
2-80 CPM Card, VIDEX Videoterm 80 Col. board, 
CPM user's guide & MICROSOFT RAM Card 


All for only S59995 
Plus you receive a FREE Videx SoftSwitch(a*30 Value!) 


Franklin ACE is a trademark of Franklin Computer Co. 


DISKETTE SPECIALS! 


MAXELL MD-1 (10 pk.) ..534?5 
Buy 5—10 packs and receive 
a FREE Maxell storage case! 


VIC-20 with RF Modulator .. 
RCA VP-3501 built-in modem. 
БИ сенен ЭШ ӨТ 


ATARI 400.... 
TIMEX Sinclair 1000., . 


1.219635 


.5359%5 
‚‚59995 


а PROCESSOR - p 
ҮТ, 800 48K, Atari 816 Disk. Deve... To 
LJK Word Processor; :850: Interface; . 


VERBATIM 525-01 (10 pk.)53195 
MEMOREX (10 pk.) 


CONTROL DATA (12) ...$25°5 


SHARP (Handheld) 


‘Okidata Microline 82А Printer with ^: 


For quantity discount prices, 


PC-1500 ..5214?* PC.1211. 
please call or write! 


CE-150 ...5174?* CE-122.. 


,59995 
, 3695s 


| к ا‎ Cable - =. 
| | |. - NOW 2499990. 
Hardware, software and accessories for most 20 


ular personal computers In Stock! 


EPSON 

MX-80 III F/T 80-136 Column Dot Matrix, 
Tractor or Friction Feed, Bidirectional, 80 
CPS. Graltrax Plus, 549.95 
MX-100IIIF/T 136-233 Column. Tractor ог 
Friction Feed. Bidirectional. 80 CPS, Graf- 
trax PIUS . ................... 674.95 

OKIDATA 
MICROLINE 82А 120 CPS, Bidirectional. 
Parallel-Serial, 80/132 Columns, Friction & 
Pin Feed . 
MICROLINE ВЗА F/T 120 CPS, Bidirec- 
tional, 136 Columns, Serial/Parallel, Fric- 
tion and Tractor. ... ts ‚699. 00 
New! MICROLINE 84А FIT 200 CPS, 
Bidirctional. 136 Column, Parallel. Friction 
and Tractor 
Serial w/2K Buffer 
C.ITOH F-10 Daisy Wheel. Letter Quali- 
ty Printer, 40 CPS. Paralle! ....1499.00 


PRINTERS TO FIT EVERY 


NEED & BUDGET 


Ea SMITH-CORONA 


TP-1 LETTER QUALITY 
ELECTRONIC TEXT PRINTER 


Low cost daisy wheel printer, 
Microprocessor electronics, 
Serial or parallei interface, 120 
words per minute 


CABLES FOR MOST PERSONAL 
COMPUTERS IN STOCK! 


Only 364900 


F-10 Serial. 1549.00 
New! C.ITOH 1550 120 CPS. 136/232 
Column, F/T Graph Parallel . . 769.00 
Parallel and Serial ‚.809.00 
C.ITOH 8510 Pro Writer. 120 CPS, 136 
Col. Paratiel/Serial. Bidirectional. F/T. 
Graphics , . ,.,..499.00 


MONITORS 


USI PI-2 12" High Resolution Greent59.00 
USI PI-3 12" High Resolution Amber189.00 
SANYO 12" Green 
SANYO 13' Color , 
AMDEK 13' Color ‚369. 
AMDEK Color I| RGB High Res. ‚769.00 
AMDEK Color Interface Board f/RGB159. 00 
NEC JB 12" Green 
NEC JC 12" Color 
BMC-1200 12" Green. 

ELECTROHOME ЕСМ. 1302. 1 
13" RGB Monitor Lowers with NTSC 
Interface .. . ..(Reg. 600.00) 420.00 


CORPORATE ACCOUNTS WELCOME (212) 260-4410 


800-331-7974 


1800-221-5858 


67 West 47th Street, New York, М.Ү. 10036 
ets 115 West 45th Street, New York. М.Ү. 10036 
metal я MAIL ORDER ADDRESS: 36 E. 18th St. New York, N.Y. 10003 


A Division of 4761. Photo inc. 


lems оп sale tor limited time only, and are subjact to limited availablity. Not responsible tor typographical errors, This ad supersedes all olher ads prior to Oct, 1982 


Prices etlaciive as ol Sapi. 28,1982 . and are subject ta change withoul nolice. All orders subject to verification and acceplancs. Minimum shipping and handling $4.95 
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output values on the Variable Sheet 

will automatically change as needed. 
Listing 5: The Unit Sheet. This sheet establishes the numeric relationship between For example, in listing 2a the input 
different pairs of units. value of 30 for mi/gal would change 
to 30 X 0.4251— 12.7530 kilometers 
per liter. The Unit Sheet is a very 
helpful feature because it lets you use 
equations in the form that is most 


(4a) Add Offset: 


From To Multiply By Add Offset familiar to you. 

mi lés i 1.609 The User Function Sheet lets you 
mi /hr km/hr 1.609 use empirical data to define functions 
mi/gal km/1 . 4251 that TK Solver will use. This is а very 
gallons liters 3.785 important feature that many people 
hours min 60 will need if they have input data that 
$ cents 100 cannot be expressed in equation 
$/gal $/1 „4251 


form. User functions are defined Бу 
two lists of data taken as (x,y) pairs 
and interpreted in one of three ways: 
table lookup, linear interpolation, or 
step function. Figure 1 shows how a 
set of data can be interpreted. Listing 
6 shows an example of a user function 
called car. mileage and illustrates 
one way to use text information, 
which can be manipulated by TK 
Solver as well. This user function can 
be used in equations such as 


Listing 6: An example of a user function. The function car... mileage shows how func- 
tions can deal with text as well as numeric arguments. 


(c) Comment: 


Comment : 


Domain Lists malus mileage = car__mileage(make). Then a 
Range List: mileage user can specify the make of a car by 
Element Domain Range name on the input sheet and still give 
-—————— 5 ———— ———-— TK Solver numeric information on 
1 "alpha 32 the car's mileage. This kind of text/ 
z "beta 17 data manipulation сап make TK 
5 чатта 28.1 Solver models more readable and 
4 "delta 235 


easier to use. 
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СЕЕАТ М EWS F OR EVERYONE E 
WITH A PERSONAL COMPUTER 
AND SEVEN NUBIAN GOATS. 


The High Performance 
Printer That Delivers 
Hard Copy At 200 cps. 


If you think taking goats’ milk to the 
expanding, demanding gourmet mar- 
ket is duck soup. think again. It takes 
hundreds of lines of code, dozens of 
program listings and hours of output 
review before all the needed reports 
are dialed in right. 

That's why Okidata's Microline 84 is 
such great news. lt gives you data pro- 
cessing and word processing. Fast. It 


prints data at 200 cps. And it delivers 
high resolution, letter quality printing 
plus graphics at 50 cps. Condensed or 
expanded fonts, superscripts, sub- 
scripts and proportional spacing, all 
standard. For the linguists among us. 
the 84 handles down line loadable 
character sets. 

The 84 is the fastest member of the 


Microline series of printers by Oki- 


data. Each of them is built to last and 
last, right down to the print head 
which is guaranteed for a full year. 
And each of them comes with a price 


tag that won t, if you'll pardon the ex- 
pression, get your goat: from $449 to 
$1,495 suggested retail. 

For more great news about the 
Microline 84 and all the Okidata print- 
ers, see your computer dealer or call 
I-800-OKIDATA. Okidata, Mt. Laurel, 
М) 08054. 


OKIDATA 


A subsidiary of Oki Electric Industry Company Ltd. 


Okidata printers are compatible with Apple, IBM, Tandy, Xerox, and almost every other personal computer you can name. 
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(1а) 


(1b) 


(1c) 


Figure 1: Possible interpretations of data points by the User Function Sheet. The points that represent the function (shown in all three 
figures) can be interpreted by table lookup (figure 1a), linear interpolation (figure 1b), or stepping (figure Ic). Note that the table 
lookup leaves intermediate points in the domain undefined, while linear interpolation and stepping give them values. 


Where Credit Is Due 

TK Solver was shaped by a larger 
number of people than we normally 
associate with software design. The 
following people designed, docu- 
mented, or otherwise influenced the 
product: 

Seth Steinberg, Bob Frankston, Dan 

Bricklin, Diane Curtis, Mike Kahl, 

Dena Feldstein, Tracy Licklider, 


Debbie Ruppert, Eliot Tarlin, David 
Levin, Frank Rubinsky, Bill Leigh, 
George Maydwell, Ray Ozzie, Rob 


Frankland, Patrick Slaney, Jim 
Odell, Sundaresan Jayaraman, Р.]. 
Gardner, Tom Pears, Dave 
McElfresh, Milos Konopasek, 
Evelynne Hammond, and Bob 
Hildebrand. 


The Global Sheet is not of much in- 
terest to us here, although it contains 
miscellaneous system parameters that 
tell TK Solver what kind of printer is 
attached, how many iterations will 
occur automatically with the “guess” 
option, and other such information. 
If you change certain information on 
this sheet, you will change the 
behavior of TK Solver; make sure 
you understand what the variables in 
the Global Sheet do before you alter 
them. 


Background on TK Solver 
and Software Arts 

In case you didn't know, Software 
Arts is the company that created Visi- 
calc, the extremely popular spread- 
sheet “what if?” program that 
spawned countless imitations and 
made the business world take micro- 
computers seriously. (The program 
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itself is distributed through Visicorp, 
formerly Personal Software.) Visicalc 
was Software Arts’ first program; in 
fact, its coauthors, Dan Bricklin and 
Bob Frankston, started the company 
in 1979 just to develop Visicalc. 

Things have changed since then. 
Software Arts has expanded to over 
50 people; a design and programming 
team of 24 people wrote TK Solver 
(see text box). The company now uses 
two Prime 850 midiframe computers 
in-house. One of the reasons for the 
long interval between the introduc- 
tions of Visicalc and TK Solver is that 
the company, being a rather vi- 
sionary one, has developed its own 
internal computer language for use 
with all future Software Arts prod- 
ucts. The language runs on one of the 
Prime 850 computers, where it is 
enhanced with debugging, perfor- 
mance evaluating, and other utility 
programs. Smaller versions of the 
language can be created for any ma- 
chine on which a finished Software 
Arts program is to run. 

The ability to use programs on a 
wide variety of microcomputers has 
an interesting implication with 
respect to TK Solver and its prospec- 
tive market. One of the main reasons 
for the appearance of Visicalc imita- 
tions and enhancements is that Visi- 
calc itself was not available for many 
machines. Software Arts plans to 
maintain a very large share of the 
market for TK-Solver-like software 


by making “the real thing" available . 


long before imitations can be brought 
to market. 

There is another reason why there 
will be fewer successful imitations or 
enhancements of TK Solver. Both the 


concept of Visicalc and its implemen- 
tation are relatively straightforward; 
a good programmer who has used 
Visicalc could easily write his or her 
version of it. TK Solver, too, is a sim- 
ple concept, but its implementation is 
far from easy. Software Arts has 
spent several years developing 
artificial-intelligence and numerical- 
analysis algorithms using the talents 
of professionals in those two fields. 
According to Dan Bricklin, TK Solver 
does a lot of things internally that are 
not obvious from its external behavior; 
the end result, says Bricklin, is that 
TK Solver imitations will probably 
arrive at incorrect answers in a 
number of situations. 


TK Solver Versus Visicalc 

Software Arts is very insistent in its 
assertion that TK Solver and Visicalc 
have absolutely nothing in common. 
That may be, but it's revealing that, 
at Software Arts' introductory TK 
Solver press conference, most of the 
examples of TK Solver at work used 
the List, Table, and Plot Sheets to cal- 
culate the effect of one variable on 
several others in Visicalc-like "what 
if. . ." situations. 

Certainly, TK Solver can be used 
for "what if..." problems, and in 
those instances it compares favorably 
with Visicalc in two respects. First, 
TK Solver is more accessible to un- 
sophisticated users than  Visicalc. 
With Visicalc, you have to manually 
solve a formula for the variable of in- 
terest, then define a cell to be the 
right-hand side of that equation; with 
TK Solver, the computer does the 
solving for you. Second, Visicalc lets 


TECHNOLOGY ADVANCES 


ayes °“ И!!! klam Memory sys | | n ME 


A 
a i ] я ДА n 


12-4 WITT TT T 


THE LAST MEMORY" is a high performance 64K memory module for 8 bit 5100 systems. This board uses 16K 
byte-wide static RAM's which eliminate the timing and reliability problems associated with dynamic RAM boards. 
The 2K by 8architecture of these RAM's allow high density and low power consumption, a characteristic not found in 
most static memories. This architecture also allows the use of 2716 type EPRPOM’s in place of RAM IC's with no 
modification. As a result, this one board provides total system memory. THE LAST MEMORY" is available 
starting at less than $100.00 


LASTING MEMORY" is a combination EEPROM (Electrically Eraseable PROM)/EPROM/RAM memory module 
for 8 bit S100 systems. This board includes an onboard EEPROM programmer which programs and erases 2816/2815 
type EEPROM’s with normal memory write instructions - no special software isrequired. Erasing and writing may be 
performed one byte at a time - no need to start over to make simple changes. Programming may be performed in any 
socket - EEPROM’s can be tested and used without moving them. EEPROM’s, 2716 type EPROM s, or 16K byte- 
wide static RAM's may be located in any of the 16 memory sockets for a total of 32K bytes of memory. LASTING 
MEMORY" is available at $299. 


The VIB1™ is an intelligent I/O mapped CRT controller for use within 5100 BUS (IEEE 696) systems. It incorporates 
all the video display capabilities of a stand-alone smart terminal. Some of its outstanding features include: 80 
characters x 24 lines with an independant 25th line; full ASCII character set including control characters; araphics 
characters set; six visual attributes which can be used in combination; extensive screen editing and screen read 
capabilities. The VIB1™ will be available in the 4th quarter 1982 at less than $300. 


ideaLink™ is a high speed FSK modem which plugs into the $100 BUS (IEEE 696) and connects to a standard 
telephone in place of the handset. It is Bell 103/202 compatible offering both 300 Bps full duplex and 1200 Bps half 
duplex. All signal processing is performed digitally for long term reliability. ideaLink™ will be available in the 4th 
quarter 1982 at less than $300. 


static memory systems inc. TTE 
401 State Bank Center All prices net, FOB Freeport, IL 
Freeport, IL 61032 (815) 235-8713 OEM discounts available 
9 A.M. to 4 P.M. Mon. - Fri. Dealer inquiries invited. 
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you see only one of several alter- 
native values at a time (unless you 
duplicate the model elsewhere on the 
page and give copies different infor- 
mation); TK Solver lets you look at 
tables or charts. Still, Visicalc will 
hardly become obsolete because of 
TK Solver. Visicalc's spreadsheet grid 
provides the visual structure needed 
for many problems, and it is 
somehow a more exciting product to 
watch at work. 

Visicalc can be used for problem- 
solving, though it is best at structured 
calculating. Conversely, TK Solver 
can be used for structured calculat- 
ing, but it is best at problem-solving. 
I see it as a kind of algebraic 
equivalent of an electronic calculator: 
you feed it the information you know 
(equations and values, not just num- 
bers), tell it what you want (algebraic 
solutions, not arithmetic operations), 
and it performs the necessary manip- 
ulations for you automatically. In the 
problem-solving area, TK Solver can 
do things that Visicalc can't (except 
by trial and error). For example, TK 
Solver can backtrack from a final 
answer to its component inputs more 
easily than Visicalc can. 

One ‘final comparison , between 
Visicalc and TK Solver is in order. To 
my mind, TK Solver is a far more in- 
tuitive piece of software than Visi- 
calc. This is not to criticize Visicalc; 
all spreadsheet programs take time to 
learn how to use, though some (like 
Microsoft Consumer Products' Multi- 
plan) have more human engineering 
in them than others. Still, once most 
people are shown the mechanics of 
Visicalc, it takes them a fair amount 
of time to understand how it will be 
useful to them. I think that people 
will understand and find practical 
uses for TK Solver in a much shorter 
period of time. 


Caveats 

I based my description of TK 
Solver on about six hours of hands- 
on experience with a near-final ver- 
sion of. TK Solver for the IBM Per- 
sonal Computer (Seth Steinberg, 
senior software engineer for Software 
Arts, said that the version I saw was 
about 90 percent complete). Still, I 
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want to point out that I did not have 
time to do a more thorough test of the 
software (as would be done in a full 
review). I also didn’t get to look at 


‘another major piece of the final TK 


Solver package, the documentation. 
However, I was shown rough drafts 
of parts of the documentation and 
told about the tremendous effort be- 
ing put into designing its layout and 
contents. (The documentation will in- 
clude ‘introductory and tutorial 
manuals, a reference book, and a ref- 
erence card.) My impression is that 
Software Arts has a major commit- 
ment to making documentation that 
is as well constructed and easy to use 


TK Solver Is a quantum 
step toward software 
that makes micra- 
computers useful to 
people without 
Introducing the 
Inconvenlence 
normally assoclated 
with using them. 

ee “——=—\)‏ ا 
as the software itself. Although I can-‏ 
not comment on the quality of the‏ 
documentation from direct experi-‏ 


ence, I am sure it will be of the highest 
caliber. 


Limitations 

The software has only two short- 
comings I can think of. The first con- 
cerns its speed. TK Solver does not 
work as instantaneously as Visicalc 
does; the pause for even simple prob- 
lems is from a half-second to two 
seconds (not bad), and more com- 
plicated tasks like iterative and list 
solutions may take between five and 
twenty seconds. These are certainly 
not objectionable delays, and the 
final product may be optimized for 
greater speed. (The times reported are 
approximate, and solution times will 
probably be influenced greatly by the 
microcomputer used. In particular, 
the delays will probably be longer 
than reported for 8-bit microcom- 
puters like the Apple II; we cannot 


say for sure, however, until someone 
tests a production copy of the soft- 
ware.) 

TK Solver's second shortcoming is 
the absence of some useful higher 
mathematical operators like integra- 
tion and differentiation. One reason 
for this is quite obvious: these opera- 
tions are much harder to manipulate 
than the simpler algebraic operations. 
Of course, TK Solver will be quite 
useful to many people as it is, but 
without the higher mathematical 
operations its use will be limited for 
some. More inventive people will use 
standard numerical integration 
techniques to get' the computing 
power they need. 

You might complain about the 
$299 TK Solver price tag (the current 
version of Visicalc is $250), but it is 
not an unreasonable one for a world 
in which databases cost between $400 
and $800. Though I cannot vouch for 
the quality of many products that 
cost $200 and up, I can vouch for TK 
Solver's quality and support, which 
makes the $299 price tag seem more 
justifiable. Still, low-cost business 
software is beginning to appear in the 
microcomputer software market, and 
I think this is a trend that should be 
encouraged. 


Conclusion 

TK Solver is a quantum step in the 
direction of software that makes 
microcomputers useful to people 
without introducing the inconve- 
nience normally associated with using 
them. The most likely candidates for 
TK Solver are people in the sciences 
and in finance who work regularly 
with equation-oriented problems. 
Even people who are more comfor- 
table with equation manipulat- 
ing—engineers and mathematicians, 
for example—may want to use TK 
Solver to save them work and ensure 
accuracy. 

The virtue of TK Solver is that it 
connects the user directly to the prob- 
lem-solving algorithm. Because users 
do not have to know how to program 
to get the solution to a problem, it is 
unlikely that they will discard the 
microcomputer because the software 
is too difficult to use. m 
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CAI Authoring System: Quotes from a Recent Review 


Assisted Instructional Development System... 


"The AIDS package, which includes both hardware and software, is a versatile 


education system which makes creating CAI lessons cost- effective. Ít.. 


. does away 


with the instructor's need for extensive programming experience." 


George Wolfe, James Madison University, Harrisonburg, VA 22807 
Quoted from BYTE “System Review” August, 1982. 


Zwelg AIDS Is the IMPROVED-ENHANCED version of the Norfolk System. 
Zwelg Associates, Division of Skilicorp, 15 the SOLE distributor of AIDS. 


REMEMBER THE REVIEW? 


e "AIDS contain built-in word-pro- 
cessing functions that allow tea- 
chers to edit existing lessons easily...“ 


e "Changes in branching direction or 
performance criteria for the next lesson 
can also be made at any time." 


e "Student records— including name, 
ID number, special assignments, les- 
sons completed, scores, and hours of 
usage — can be added, deleted, or 
changed without affecting the remain- 
ing data in the file." 


THE IMPROVED AIDS INCLUDES: 


ө New programming and E-PROM 
component enhance the speed of in- 
quiry, reducing the waiting time be- 
tween lesson segments. 


e And now both low- and high- 
resolution graphics options have been 
added. Almost unlimited graphics are 
possible in full color. 


Zwelg Associates, Inc. 
1711 McGaw Avenue 
Irvine CA 92714 
Call (800) 854-8688/CA Res. [714] 549-3246 


General 
Software 


Mailing Address: 

1454 S. 25th St. 

Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 


TOLL FREE - Outside Indiana 
1-800-457-0517 


ORDER DESKS 
(812) 234-9421 
Best Selection 
Best Service 


Write for our famous CATALOG. 
Contains many items not In ad. 
Still only $1.00 (refund with pur- 
chase) Outside US add $10 pius 
Air Parcel Postage. Add $3.50 
inae and handling per each 
Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks. COD add $3.00 per Item. 
Prices subject to change without 
notice. All Items subject to 
availability. 
Disk 
with 
Manual 


ARTIFICIAL INTELLIGENCE 
Dental(PAS-3) 
Medical (PAS-3) . . .. ..$849/40 
ASHTON-TATE 
"dBASEI. . .. 


Manual 
Only 


$525/50 
BALCONES 

The Boss Fin. Acc. System 
BYROM SOFTWARE 
*BSTAM . .,.,..,... 
"BSTMS , 


$1750 


.$149 
.$149 
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COMPUTER CONTROL 
"Fabs (B-Tree) 
Ultrasoft . 

CONDOR COMPUTER - 
Cond adh m 

Cond 

DIGITAL RESEARCH 
CP/M 

2.2 Intel МО5-800 
Northstar (Horizon) 
Micropolis 
ie Model Il 


EPIC COMPUTER 
* Super vyz 
FAIRCOM 
* Micro B+ 


(Specify language) . ...... T 


FINANCIAL PLANNING 
* Mini Model... .. "REM , 
FRIENDS 
BAOGESS.B8I зз... 
ACCESS 80 II 
FRONTIER SOFTWARE 
Professional 

Time Accounting 
General Subroutine 
Application Utilities .,. 
ISA 


SP/ 
dn LANGUAGE 
PascalZ 
Pascal МТ + V5.5 ,, 
Compiler 
SPP Only .., 
KEY BITS 
Word search 
String 80. 
Strn PN (Source) . 
им 
Final Word 
LEXISOFT 
*Spellbinder 
MICRO AP 
Selector IV..... 
Selector V , 
SBasic. .. 
MICRO TAX ` 
*Levell . 
* Level II 


$159/35 


.$159/35 


(2. $515/55 


LED 


Ls. $795155 


$149/35 
$149/35 


$159/45 


.$429/45 


$429/50 
$ 98/30 


$ 89/25 


.$229/30 


$429/50 


. $249/50 


$429/50 


, ... 0 


$269/50 


were 439/50 


$229/30 


..$109 


$349/40 
$429/40 
$316/25 


.$165/15 


$179/50 


..$ 84/25 
. $279 


$255 
$349/55 


. .$249/40 


1... $449/50 
... .$269/40 


2... -$249 


“kevell ucc oa eR жака ,.8749 
"Combo Is ...,.....1... $1495 
4 


Microsoft 5.3 . 

Run time modute 

MICRO PRO? 

Wordstar 

Call for NEW LOW PRICES 
MICROSOFT 
Basic-80....,.,. 

Basic Compiler 

Fortran-80 


MuSimp/muMath . 
MuLisp-80 


Wor 
ORGANIC SOF TWARE 
* Textwriter Ili. 
"Datebook 
* Milestone 
PEACHTREE* 
General Ledger . 
Accounts Receivable . 
Accounts eee 
Payroll . à 
Inventory . T 
Mailing Address 
for P8 Version. 
saree 6-Peachtree- 


Property Mgt .....,,. 
Passive Payroll. . eee 
Series 7-Peachtree 
Sales Tracker 

AR-Sales Analysis , 
Inventory 

Order Entry 

REDDING GROUP 


* 


* Pascal/M Z80 
Pascal/M 86/88 


"ACIB6/BB ..,.. asetatus ‚..$149/25 


Zwelg Associates, Inc. 
1711 McGaw Avenue 
Irvine CA 92714 
Call (800) 854-8688 СА Res. {714} 549-3246 


ORDER AIDS TODAY! SAVE $50! 
List Price $395 BYTE price $345 
ÛJ SAVE $50! Include this coupon with your order. 
О Have my Zweig Rep. call and demo. 
C Apple Il Plus Û TRS-80 
Ship to: 


Name 
Street 


City State Zip 


Name 


Street 
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SOFTWARE 
. 9399/60 


222. - 9449/60 


$3049/60 
.$1299/60 


$409/45 


..$111/25 


апана, 
"Ѕирегса 
SOUTHERN COMPUTERS 
Call for our unbeatably low prices. 
STRUCTURED SYSTEMS GROUP 
GL, AR, AP, PR, OE $849/50 
Call for others 
SUPERSOFT 
* Diagnostic 11 
FOF cocus 
*SSS Fortran 
"Fortran w/RATFOR 
"С Compiler 
*Tiny Pascal .,.,. 
*Disk Doctor 


28000 Xassembier. .....,, ‚...$449/35 
Games & Others less 10% 
WHITESMITHS 

C Compiler 

Pascal (incl C) 

IBM PERSONAL COMPUTER 


$ 75 .$700/40 


$269/25 
$269/30 


Visicalc ven) 
Optimize Tod 
Süd soft C- CP/MB6 . 
Peachtree 
3 Pak GL, AP, AR 


...add$119 


$799/60 

. $799/60 - 

Easy Writer Il . 

Easy Speller. . xd 

Easy Filer (dBase mgr. jJ. nares ... $335 

Spellbinder $355/49 

APPLE И DOS 

$699/40 Word Handler ll.,............. $155/49 

$199/25 $435 
$3 

$349/40 


$149/20 


Broderbund Software 
General Ledger (w/ A/P) 
Payroll 

Professional Easywriter 

Mig. Inventory and Control Program 

1990, 300 Meg. storage required 
Distributed in Cobol object code 
Call for Info $20000/NA 
Write for catalog ($1.00) and other listings 


* Available tor Apple with Softcard 7 
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BUSINESS & DEVELOPMENT 


8" CP/M sortware 


LIST OUR 


SOFTWARE вн 


PRICE, PRICE‏ کے کے 
il to #12 inclusive, B" $ 129 Ei‏ ا "ы "э = am —и АРЕ БАР,‏ 
IE — ML: ASHION-TATE, dBase 11,-8" $ 700‏ 
ee. BUSINESS COMSHARE TARGET. Target PannerCale $5 is‏ د 
Бу. "I ШЕВ, Quickcode ior dBase 11 $29 32‏ — 
PERS OMPUTER MM. bud Quickscreen for dBase 1I $ 149 1129‏ 
ASHTON-TATE, dBase II NEW! Сай on avaitability iin quii for dBase II $ 4 E‏ 
COMSHARE TARGET. Target Planner Calc 50 $39 INFOCOM.Dead ine, 8 $‏ 
DENVER SOFTWARE, Easy (Executive Accounting System] Zork |, 8 А $50 33‏ 
INFORMATION UNLIMITED, Easywriter Ii (а WPS) те Е Cal bi } Fe UR‏ 
tes le (a rr al ISM, MatheMagic — | $100 $75‏ 
INNOVATIVE SOFTWARE, ТМ. fil (a DBMS) MICROCRAFT, Legal Billing & Time Keeping $ 750 $395‏ 


Prof. Billing & Time Keeping $750 $395 

MICROPRO. WordStar* plus free WordStar Training Manual $ 495 $249 
МайМетре тм $150 379 

SpeilStar т М $250 $149 

Special! All Three Above, WordPac $ 895 $459 

WordStar Training Manual = $ 25 


w INSOFT, Oata Design (a OBMS) NEW! 
INNOVATIVE, Spell Guard 
ISM. MatheMagic 
MICRO LAB. The Tax Manager 
*MICROPRO, WordStar® plus Iree WordStar Training Manual 
MailMerge’ * 


DataStar! $350 $199 
SpeliStar™™ { 
Special! All Three Above, WordPac а Superson’ а $ 250 $150 
WordStar Training Manual *CalcStar! ¥ $ 350 3180 
8 Special! All Three Above, OataPac $ 695 $359 
Wer кдй MICROSOFT. Multiplan (uses MSOGS) $ 275 $199 
' OASIS, The Word Plus [а WPS) $ 150 Call 


Pertect Speller! “ 


Perfect Filer 1% MICROSOFT. Fortran-80, 8“ ‹ $ 500 3325 
SELECT INFO., Select (a WPS) ы, жү 8 ; 2 "i 
TS ا‎ call on availabilty BASIC-80. 8” $ 350 $275 
H ARDWAR for the БЫ Guard fall on айан PEACHTREE, Magic Wand, 8" $ 500 — $350 
IBM-PC VISICORP, VisiCalc®/256K GL, А/В, A/P or inventory, 8" $ 750 $495 
LIST OUR 1 Мех PERFECT SOFTWARE, Perfect Мег т м $ 389 $239 
" iit 0 Perfeci Speller™™ $ 289 $178 
AST RESEARCH, Combo Plus, 84K with one option. NEW! $ 495 WsiFile > 

Combo Pius, 256K with one option NEW! $1095 Desktop Plan ШИЙ. Ti | 3 штет (а DBMS) $700 $525 
Options: Async. Comm. Port., Para. Printer Port., Clock/Calender SORCIM. Supercale ad, Н 295 $219 
Fade Dii ARTY and 355 lor third, $3 UTILITY Super Writer, call on availabilty $ 395 $295 

256K <$ 9 Spell.Guard, call on availability 


* 


7 HEWLETT 

LA PACKARD Mio 7" 
H/P 85A Microcomputer Limited Special $2750 
HZP 87A Microcomputer Limited Special $2495 
H/P 125 Microcomputer Limited Special $2750 
НАР 72254 Professional Piofter Limited Special $2750 
H/P 8290B Serial Printer Limited Special $ 945 
H/P 7470A Graphics Plotter New! $1550 
H/P 41C Calculator $ 250 
H/P 41CV Calculator with 2.2K Memory $ 325 
H/P 41 Card Reader $ 215 
H/P 41 Optical Wand $ 125 
Wide variety ol software and accessories available. 


Note: Ail of above cards are memory upgradegbie, NAGY SYSTEM, Copy/PC, Backup Copier and Utilities 
BYAD INC.. 051, Z80B for CP/M-80 :$ 660 NORELL OATA, T-M- System-Backup, Bf Copier 
052, above with serial port, (Sept) $ 750 
CORVUS, Hard Oisk System, See Corvus Section This Page. 
CURTIS, PC Pedestal, т.м. for Display on PC 
3 Foot Cable for IBM Mono Display 
OAVONG, 051-501 Hard 015%, 5 Meg 
64K RAM Card 
256K RAM Card 
¥ MICROSOFT, 64K RAM Card w/Parity, RAM Drive А Utility ACORN, Lost Colony | 
128K ВАМ Card w/Parity, RAM Drive & Utility AUTOMATED SIMULATIONS, Temple o! Apshai 
256K RAM Card w/Parsty, RAM Orive& Utility $ 875 $ AVALON HILL. Galaxy 
64K RAM Chips? ^ w/Parity, RAM Orive & Utgity $ 175 Midway Campaign 
* QUADRAM CORPORATION Computer Stocks and Bonds 
Quadboard, 64K expandable to 256K, 4 function board $ 595 к. 
. raw Poker 
мама dal I CONTINENTAL, The Home Accountant Plus 
TG PRODUCTS, Joystick $ 65 DAVIOSON, The Speed Reader 
TANOON, Disk Orives оер 
™ Piped ue Sided 160K ork 3 
TM100-2 Ooubie Sided 320K 
VISTA COMPUTER, 576K Maxicard $1395 gh UM SYSTEMS, Frogger 
ХЕОЕХ, Baby Blue, 64K plus CP/M operation $ 600 SIRIUS. Conquest 


«^ 4n 4n 4n م ^4 مہ ^€ € 49 65 49.49 م‎ 


"commodore 


PRINTERS, Daisy Wheel kk 
Y QUME, Sprint 9, 45 Cps. RO Limted SPECIAL! $2660 * CORVUS SYSTEMS 
Sprint 5, 45 Cps. RO Limited SPECIAL! $2995 * 
LIST OUR 
А PRICE PRICE 
6 Meg Hard Disk $2995 $2495 
PRINTERS , Impact 11 Meg Hard Disk $4795 $3995 
: 20 Meg Hard Disk $5795 $4795 
EPSON. See Epson section below. IBM PC interface (IBM DOS), Manual & Cable 5' $ 300 $239 
IOS, Prism 132, Color w/Graphics $1995 $1549 Î Mirror buit.in for easy backup $ 790 5649 
Prism 80, Color, w/Graphics i $1795 $1450 Apple Interface, Manual & Cable 5’ $ 300 $239 
ж Pager Tiger 445C, w/Graphics & 2K Limited Special! $ 895 $4951) other Interfaces, Omni-Net, Constellation, Mirror. All in Stock. 
Microprism 480, near letter quality $ 799 $699 V 2 Home Computer 


OKIOATA, Microline 82A, 120 Cps. BO Col. Para & Serial $ 649 $495 


Datasette VIC 1530 

Disk Drive VIC 1540 

Super Expander VIO 121 1A 3M with lots of extras 
ЗК Memory Expander Саги» 

BK Memory Expander Cartridge 


MONITORS 
EPSON printers & ACCESSORIES 


NEC, 12" Green 


MX80 x/Graltrax + (to be discontinued by Epson $645 $445 12" Color. Composite $ 450 $349 16% Memory Expander Cartridge 
MX80 F/T үй бы. + сш $ 745 $525 || SANYO, 9" Baw $ 190 $149 VIC Modem. Telephona Intertace 
MXIOO F/T w/Graftrax * $995  $695|| ж 9" Green $ 200 $119 irum NT 
Cable, IBM-PC lo МХ80, BDFT or 100 $ 60 $ 45 12" B&W $ 250 $199 ame Pa € ху 
12" Green $ 260 $199 Software futi line in stock. Cali 


Apple, Аан СРМ ІВМ VisiCalc, WordStar, and? are 13" Color, Composite $ 470 $349 

registered. trademarks of Apple Compete! Inc. Warner 13" Color RGB $ 995 $795 

Communications Co, Digelal Research, Inc, inter 

nationa! Business MachinesCorp., VisrCorp, Inc. MicroPro Monitor Stand $ 5D $ 39 D | © К ЕТТЕ5 
IntermahanalCorp. and Ziloginc respectively, MicroPro, ZENITH, 12" Green $ 150 $119 


ане nto eT ee ИЗ 5 20 $158 | | Control Data Corporation 12 for 10 Special. Limited Time!‏ ر ا 
шш, Муна and MS rt ademariy о Мезон 13" Color ПА, RGB, Hi Res, (Ар U, tll & IBMPC) $ 999 789 | | COC, 120 each, 54 with ring, 55, SD (Apple. IBM, etc.)‏ 
Corporation Vider and Videolerm are trademarks oi 13“ Color IIl, RGB, Commercial, (Ap II, Ml) $ 569 $469 12 each, 5:4, with ring. 55, SO (Apple, IBM, etc.)‏ 


Vides, Inc. VisiCotg, VisiDes, VisiTtendZPlot, Visifile and 12 each, 5'4, with ring, SS, 00 (H/P. IBM, etc.) 


Desklop Pian are trademarks ot VisiCorp. inc. VIC20 is а 
tradema:h o! Commodore 


OTHER CALLS кы 
(503) 772-3803 ıı > 


OYM, Color Il or II] to Apple li Interface $ 199 $175 
Note: Color И and 111 come with cable for IBM-PC. 


12 each 8", SS, 50 
10 each, 5'4 with ring. OS, 0D (IBM) 
VERBATIM, 10 each 5'4, with ring, SS, 50 or 55, 00 
MAXELL. 10 each 5'4, SS, SO 
OYSAN, 10 each S's, SS, SO 
10 each 5, DS, 00 


Portland, OR, Cash & Carry Outlet, 11507-0 SW Pacific Hwy.. Terrace 
Shopping Center. Tigard, OR, over-the-counter sales only. On 99W be- 
tween Rte. 217 and Interstate 5. Call 245-1020. 


All Maik P.O. Box 1380, Jacksonville, OR 97530. 
0 R D ER | NG | N FO R M АТ! ON A N D T E R M $: Weship ишен; оп Cashier Checks MoneyO ders. Fortune 1000Checks, and Government Checks 


Personal Checks and Company Checks allow 20 days toclear.Add 3% lor VISA or MC. Add 3% lor shipping, insurance and handling(minimum$5). UPS ground isstandard.Add 10% more 
lor US Postal, APO orf PO, Include telephone no. No COO. Prices subject to change and typographic errors, socalito verify. All goods are new, include lactory warranty, and are guaranteed 
to work. Que to our low prices all sales are dinal. Cali before returning goods Jor repair or reptacement. ORDER DESK HOURS: 8 to6 PST, M-F. 10104 Sat.& Sun. 1 p.m hereis4 p.m. in NY. 


0 U R RE F E R EN C ES: We have been a computer dealer since 1978 and in mail order since 1980. Banks: First Interstate Bank (503} 776-5620 and Jelterson State Bank, 
(503) 773.5333. We belong to the Chamber of Commerce, (503) 772-6293. or call Oun & Bradstreet rl you are a subscriber. Computer Exchange is a division ot O Tech Group, Inc. 


NATIONAL 


ORDER DESK TOLL FREE 
(800) 547-1289 


OREGON ORDERS: 772-3256 
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6 Bell e Howell by (i | puter Apple 1+ differs fram the 


Apple Apple 1+ only «n that iis in 


LIST OUR rmm Es е” 
PRICE PRICE SAVE aper il yx ed is by 
B&H Apple 1+ lant a panh уне iom 
64K (48K + ALS 16K) $1725 $1195 530 mer ea ынган О 
DISK Il w/3.3 Cont. 645 5520 5 reum to Computer Exchange 
DISK 11 Only $525 $450 $75 


OR: SAVE OVER 8350 on a pair of drives. 
Buy a pair of Micro-Sci Ae Drives. 
See opposite page. 


apple и/+ 
supply center / gees 


"e яе ук 


HARDWARE | SOFTWARE „ешю демеши, 


for Apple 11/11+ OUR BEST SELLERS — CALL ON OTHERS 


оета чач 


Ho сл 


LIST OUR 
PRICE PRICE nisus a: ou 
MICRO-SCI, Disk Drives, Piug/software compatible п 
lo Apple. See Micro-Sc! section. PRICE — PRICE LIST OUR 
RAM CARDS: Apple Computer, Inc. | РЕСЕ PRICE 
Microsoft. 16K RAM Card $ 195 $149 The Controller {Accounting} $ 625 $499 Osborne/C.P. Soft.. (Disk and Book) 
X А15, 16K ADDRam $149 $59 Apple Writer |! $150 $119 % Some Common Basic Programs. 
Saturn Systems, 32K $ 249 $169 Apple Pascal $ 250 $199 75 Business, Statistics and Math 
64K $ 425 $319 Apple Fortran $ 200 $159 programs for the Apple 11 $ 100 $ 49 
128K $ 599 $459 005 Tool Kft $ 75 $ 59 * Practical Basic Programs. 
VC Expand 40 or 80 $ 125 $ 75 DOS 3.3 Upgrade Кїї $ 75 $ 59 40 тоге very valuable programs 
Axlon, 320K RAM Disk system $1395 $995 Appte Pilot $ 150 $119 beyond "Some Сот. BasicProg"$ 100 $ 49 
80 COLUMN VIDEO CARDS: DJ Portfolio Evaluator $ 50 $ 45 Peachtree, GL, AR, AP, INV. or PR$ 400 $189 

ALS. Smarterm $ 345 $245 How to! $ 50 $ 39 X Magic Wand [Specify board) $ 500 $250 

Videx, Videoterm $ 345 $249 Microcourier $ 250 $199 Perfect, Perfect Writer $ 389 $239 

See more ALS and Videx below. Micro Telegram $ 250 $199 Perfect Speller $ 189 $119 

Vista, Vision 80 $ 249 $229 Time Manager $ 150 $119 | Perfect Filer $ 289 $179 

MER, Sup R term $ 375 $319 Apple Logo $ 175 $139 Sensible, Sensible Speller $ 125 $ 95 

MISCELLANEOUS: Applied SoftTech..VersaForm $ 389 $289 Silcon Valley, Word Handier $ 250 $119 
ALS, Smarterm 80 Col. Card Special $ 345 $249 Artsci, Magic Window $100 $75 Sof/Sys. Executive Secretary $ 250 $189 
2 Card (2-80) W/CPM Special $ 269 $199 Ashion-tate, dBase Il (CP/M) $ 700 $479 Executive Speller $ 75 $ 55 
16K ADORam Special $ 149 $ 59 Beagle Aros., Utthty (Жу $30 $22 Solldus/Softech 
Æ «= Synergrzer Pack Special $ 749 $450 DOSS Boss $ 24 $18 ж = Stocklile $ 600 $350 

Synergizer Pack includes above 3, * CP/M book. Borderbund. G/L with A/P $ 495 $369 Stockseller — $700 — $450 

Note: Above is а limfted time offer. A/R (call on avail.) $ 495 $369 Software Publishing, 

Appie Computer, Payroll $ 395 $295 PFS || $ 125 $95 
Silentype || Printer $ 395 $335 Continental, GL, AR, AP or PR.ea. $ 250 $189 Graph $125 395 
Graphics Tablet $ 795 $675 ist Class Mail $ 75 $ 59 Sorcim, SuperCalc, (CP/M) $ 295 $219 
Joystick Il $ 50 $39 Property Mngmt. $ 495 $369 Southeastern, 

Game Paddle $ 30 $ 19 dBase II for Apple /ЇЇ+ CP/M $ 700 $479 Data Capture 4.0, specify brd. $ 90 $ 69 
Numeric Keypad $ 150 $119 Fox & Geller, Stoneware, OB Master $ 229 $179 
x Ахіоп, 320K RAM Disk System $1395 $995 Quickcode for dBase Il $ 295 $259 " OB UMityloril $ 99 $75 

CCS, Serial Interface 77104 $ 150 $139 Hayden. Pie Wrter {Specify brd.) $ 170 $115 VisiCorp/Personal Software, 

Other CCS Cards ın stock Сәй Call High Tech.. Store Mgr. $250 $189 Visicalc 3.3 ., $250 $189 

Dan Раутаг, Lower Case Chips $ 50 $ 39 ж Job Control Sys. $750 $350 VisiDex Special! $ 250 $175 

Hayes, Micromodem ll $379 $289 Info Master $ 189 $119 VisiFite _, $250 — $199 

Smartmodem $ 279 $229 Howard Soft, Desktop Plan Il or lll Special! $ 250 $175 
¥ Keyboard Company. Creahve Financing $155 $145 Моріс! 5200 3153 
Joystick || $ 50 $ 39 Real Estate Analyzer |l $ 195 $145 VisrSchedule New! $ 300 $239 
Numeric Keypad $ 150 $119 Info. Unlim., Easywnter (PRO) $ 175 $129 VisiTerm $100 $79 
МЕЙ, RF Modulator $ 30 $25 x% dea gh Уан nM $ 295 187 Zork $40 533 
Sup R fan $ 50 $ 39 Insoft. Accountant (CP/M) - 
¥ Microsoft. 180 Soficard $ 399 $269 For each GL, A/R, A/P or Payroll. UTILITY & DEVELOPMENT 
16K RAM Card $195 $149 A- Micro Craft. Beagle, Litmty City 5 300 $22 
SoftcardPremumPack$ 775 $579 (CP/M) Professional Btkeeper $ 750 $395 DOS Boss $24 $18 
Mountain, Legal Billing & Timekeeping $ 750 $395 Central Point Software: 
CPS Multdunction Card $ 239 $209 Micro Lab, Oata Factory ver 50 $ 300 $249 Pher, DOS Utility $ 25 
ж Clock/Calendar $ 280 $245 Visifactory $ 75 $ 56 % Сору Il Plus (bit copier) 3 40 
Novation, Applecat Modem $ 389 $329 Invoice Factory $ 200 $129 Epson, Graphics Dump $ 15 
Orange Micro. Grappler $ 165 $119 : Tax Manager $150 $95 Insoft, | 
Æ Practical Peripherals. w/cable & Conn.) Micro Pro, (all CP/M} GraFDRTH by Paul Lutus $ 75 
MBS 8K Serial {Epson} $ 159 $129 x» — WordStar* *Trawning Manual $ 375 $199 ALD System 11 by Paul Lutus $ 75 
MBP 16K Para (Epson) $ 159 $129 MatiMerge™™ $ 125 $ 69 TransFORTH 11 by Paul Lutus $8 125 
x»  Microbuffer Il 16K, (printer 72) $ 259 $209 SpellStar 7 м. $ 200 $119 Electric Ouet by Paul Lutus $ 30 
Microbuller 11 32K, (printer 7) $ 299 $229 SPECIAL! All 3 above $ 700 — $350 Microsoft. 

RH Electronics. Super ап! $ 75 $ 59 Data Star " м $ 295 $169 A.L.D.S. $ 125 

SSM. A10 Serıal/Para Interlace $ 195 $159 CalcStar т м $ 195 $119 BASIC Compiler $ 395 

TG Products: Game Paddles $ 40 $ 29 SuperSort" " $200 $119 Cobol 80 $ 750 

Joystick $ 60 $ 45 SPECIAL! All 3 above 3 690 $345 Fortran 80 $ 195 

Select-A-Port $ 60 $45 WordStar® Training Manual — $25 Olympic Decathlon $ 30 

% Videz, Videoterm 80 со! $345 $249 Muse, Super Text II $ 150 — $11 TASC Compiler $ 175 
Soft Video Switch $ 35 125 Super Text 40/80 $1075 $129 M Omega. Locksmith (bit copier) $ 100 
Enchancer II $ 149 $99 . Form Letter $ 100 $75 On-Line, Expediter l $ 100 
Enchancer (Rev6or7 +} $ 129 $ 99 On-Line, Expedtter 11+ $ 136 $ 75 LISA 2.5 $ 80 

Function Strip $ 79 $ 59 ScreenWriter It $ 130 $ 95 Phoenix, Zoom Grafix $ 40 

Full Videx Line, Call, up to 35% ОН. General Manager $150 $115 Southwestern, ASCII Express $ 80 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530 
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NEC 8001 32K Computer 
286K Total, Quai Ortve PC8031 
32K addon and 1/0 Unit PC8012 $ 649 
Cail ‘or other software and accesories 


Computer Exchange, ize 


B & H APPLE 11+ 
64K STARTER SYSTEM 


e 48K B&H Apple Il+ 

a ALS 16K ЙАМ Card 

e Disk |! with 3.3 005 & Controller 
* Sanyo 9" Green Monitor 


SAVE $ 765 


Save $832 total. Substitute a A2 Micro-Sci drive 
for the Disk il, 
Add another А2 drive and save a totai of $888. 


А-5С! FOR THEAPPLEIIZIH I 
DIRECT SUBSTITUTES 
MICRO-SCI for APPLE DRIVES © 
Micro-Sci A2 drives and/or controllers are ditect plug 
compatible substitutes for Apple drives and controllers. 
LIST DUR 
PRICE PRICE 
$ 479 
$ 100 


For Apple Н 

A2,5'4”, 143K Disk Drive 
Controller Card for A2 Drive 
A40, 5'4*, 160K Disk Drive $ 449 
A70, 514”, 286K Disk Drive $ 598 
Controller for А40 or А70 100 
Fries, Disk Utility Software 20 
For Apple ill NEW! 

АЗ, 5%, 143K Drive 

A73, 54, 286K Drive 

4143, 54, 572K Drive 


$ 649 
$ 799 


OVERSTOCK SPECIAL 
FOR APPLE II/Il+ 


VIDEX, Videoterm, 80 column $ 345 
ALS 15K AddRÁM Card $ 149 
ALS ZCard, 280 CP/M Card $ 269 
‘ALS Smarterm 80 Col. Card $ 345 
ALS Synergizer Pack $ 749 


HOME & EDUCATION 


Autom. SIm., Crush Crumb Chomp$ 30 $ 23 


Broderbund, 
Apple Panic $ 30 $ 21 
Arcade Machine (call first) g 45 $ 32 
Star Blazer $ 32 $ 24 
Many others Call 
Bud geco, Raster Blaster $ 29 $ 22 
Cavalier, Bug Attack $ 30 $ 23 
Star Thief $ 30 $ 23 
Continental, Home Accountant $ 75 $ 56 
Home Money Minder$ 35 $ 26 
Edu-Ware Call Call 
Hayden, Sargon Il (Chess) $ 35 $ 29 
Infocom, Deadline $ 50 $ 38 
Zork f or Il $ 40 $ 29 
insoft, Electric Duet by Lutus $ 30 $ 25 
GraFORTH by Lutus $ 75 $ 59 
Lightning, Mastertype $ 40 $ 29 
Microsolt, Olympic Decathlon $ 30 $ 24 
Typing Tutor $ 25 $ 19 
Muse, Robot War $ 40 $ 29 
Castle Wolfenstein $ 30 $ 23 
On-Line, Pegasus || $ 30 $ 22 
Ultima Il $ 55 $ 27 
Threshold $ 40 $ 30 
Cranston Manor $ 35 $ 26 
Mystery House $ 25 $ 19 
Soltporn (X Rated) $ 30 $ 22 
Ulysses & Golden Fleece $ 40 $ 22 
Sentient. Oo-TOPOS $ 33 $ 25 
Sirius, Gorgon $ 40 $ 29 
Twerps $ 30 $ 22 
Sir-Tec, Wizardry $ 50 $ 39 
Sub Logic. Flight Simulator $ 34 $ 28 
Pinball $ 30 $ 23 
Strategic, Southern Command $ 60 $ 30 


OTHER BRANOS IN STOCK. CALL. 


ATARI" 


800 Computer 16K 
800 Computer 48K 
400 Computer 16K 
810 Disk Orive 
850 Interface 

410 Recorder 

16K RAM 

32K RAM 

Call for other software and accesories. 


Special! 


$739 
$739 
$485 


$ 995 
$ 995 


* Means a BEST buy. 
A Division of 
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Naming Your Software 


Considerations Under the Trademark Laws 


After months of work, you finally 
have completed your program. It's 
debugged. It runs. You are ready to 
hit the market with it. Allit needs is a 
name. 

But what should you call it? The 
name should be distinctive and eye- 
catching so that your software will 
stand out among the thousands of 
other programs advertised in 
magazines and catalogs or displayed 
on shelves and racks in computer 
stores. 

Naturally, you don’t want the 
name to be too close to the names of 
other programs currently on the mar- 
ket, and you want the name to be 
protected against infringement by 
others. The choice of the name for 
your program is more significant than 
you might first think. A name, or 
trademark as it is technically called, 
besides distinguishing your program 
from countless others, becomes your 
commercial signature, a symbol of 
your programming skill, and the 
focus of the goodwill that you estab- 
lish, This goodwill can develop into a 


About the Author 

Stephen A. Becker, who has a master of 
science degree in electrical engineering, has 
been granted two patents for his work in elec- 
tronic control systems while working as a 
research engineer. After obtaining a law degree 
in 1975, he entered the field of patent, trade- 
mark, and copyright law. Mr. Becker is now an 
attorney specializing in protection of intellec- 
tual property with particular emphasis on the 
field of computers. He is a partner in the patent 
law firm of Lowe, King, Price & Becker. 
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very valuable asset—one that can ex- 
pand your market. The commercial 
value of a well-known trademark is 
clear when you consider current 
marketing emphasis on “brand name” 
products; people tend to be willing to 
pay substantially more for a brand 
name pair of jeans than for a plain 
pair. 

Trademarks serve two different 
functions. First, they provide protec- 
tion to the trademark owner against 
infringement by others. In other 
words, if you apply a trademark to 
your software, the trademark will 
prevent a competitor from profiting 
from the goodwill that you have 
developed in your business and in 
your product. Second, the trademark 
provides protection to consumers by 
guaranteeing that the particular soft- 
ware being purchased is the same as 
that selected based upon adver- 
tisements or reputation. The 
trademark will protect consumers 
against imitations of your software. 


Common Law and Federal Law 

Recognizing the commercial impor- 
tance of trademarks, a common law 
of trademarks based upon principles 
of unfair competition has been 
developed. By common law, I mean 
law that has been developed by 
courts through litigation, rather than 
defined by statute. In addition, the 
federal government has voted in a 
federal trademark statute known as 
the Lanham Act of 1946. 

Several aspects are shared by com- 


mon law and the provisions of the 
Lanham Act. (In many regards the 
Lanham Act was modeled after the 
common law.) А basic principle of 
trademark law is that no two prod- 
ucts may have names that are so close 
as to cause a likelihood of confusion 
in the minds of consumers regarding 
the products themselves or their 
source or origin. This language recurs 
throughout the common law of trade- 
marks and is the language used in the 
Lanham Act. 

But what constitutes likelihood of 
confusion? Factors generall соп- 
sidered are similarities of the names in 
sound and appearance, of the nature 
of the products, of the groups of con- 
sumers to which the products are 
directed, and of the approach to mar- 
keting. These factors tend to be 
cumulative. For example, the fic- 
titious mark DYNASOFT, designat- 
ing your word-processing software, 
might be considered confusingly 
similar to the mark DINSOFT on 
other word-processing software: the 
two products are the same in func- 
tion, are directed toward the same 
consumers, and tend to be marketed 
similarly (i.e., they may appear on 
the same shelf or rack or in the same 
catalog). The marks DYNASOFT for 
software and DINSOFT for slippers, 
however, may not be considered con- 
fusingly similar because the products, 
the consumers, and the method of 
marketing are obviously quite dif- 
ferent. Thus purchasers would not 
likely perceive the two products as 
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WINCHESTER HARD run! You eve dfc rec 
DISK SYSTEMS | time clock (excep 
| dives are brand HEATH). Built only ої 
aw Опа warranted. We | 10 MEGABYTE Hard Disk commercial grag — 
are а Contracted systems for your HEATH components 


H-88, 89, Radio Shack JUST $2700 *0mb 


TFLOPPY Disk Services, we not only self 
drives, we also sell custom enciosures. 
Our cabinets are designed by our 
expertsto be functional and attractive. Andour 
quantity pricing is so attractive, we invite. 
dealers and large group purchasers to call. 


CALL TODAY.* 609-771-0374 


* 


I F you don't see what you want, give us a cali between 9 am & 5 pm (ET). 


Chances are well hove what you need for your system at your price. Due to 
production deadlines for advertising, prices In this ad are 2 months old, so we 
encourage you fo call us for current prices and new product information. 


PAYMENT POLICY - We accept Mastercard. VISA, American Express, personal 
checks & MO. We reserve the right to wait 10 working days far personal checks 
to ciear your bank before we ship. All shipping standard UPS rates plus 
insurance. NJ residents must add 5% sales tax. 


PRICES & SPECIFICATIONS SUB.JECT TO CHANGE MOD 1-11-11, CP/M are trademarks of Tandy and Digital Research respectively. 
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being related or as originating from 
the same source. As another example, 
do you think that the mark VERI- 
SOFT for word-processing software 
is confusingly similar to our hypo- 
thetical DYNASOFT? Probably not. 
Even though both marks have the 
term “SOFT” as a suffix, the suffix 
would be considered weak since it is 
suggestive of software in general and 
therefore not distinctive to word-pro- 
cessing software. 

What happens if two products are 
being sold under marks that are iden- 
tical to each other or at least too close 
to avoid “likelihood of confusion”? 
The general rule is that the first to use 
the mark has the superior trademark 
right; the later user infringes. How- 
ever, if the two trademark users are 
geographically remote from each 
other and have no knowledge of one 
another, it is possible for the two 
trademarks to exist simultaneously. 
The rationale is that there would be 
no likelihood of confusion by the geo- 
graphically remote consumers; 
besides, the concurrent use occurred 
in good faith. It would be unfair, 
therefore, to force the later user, who 
is innocent, to drop the mark. Under 
common law (when there is no fed- 
eral registration), good faith and lack 
of knowledge are defenses for trade- 
mark infringement. 


Advantages of Registration 

When the trademark is registered 
with the Patent and Trademark Of- 
fice, however, the situation changes, 
Federal registration. is considered to 
place the entire country on notice that 
the registrant is the owner of the 
trademark from the moment the reg- 
istration issues. For example, assume 
that a person in California innocently 
adopts a trademark identical to one 
federally registered by a user in 
Florida. The California user infringes 
even though he adopted the mark 
without knowledge and in good faith 
because good faith and lack of 
knowledge are not defenses for in- 
fringement of a federally registered 
trademark. The example illustrates 
the primary advantage of obtaining a 
federal registration on your 
trademark: without federal registra- 
tion by the Florida user, the Cal- 
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ifornia trademark user is free to con- 
tinue use so long as he avoids entering 
the same geographic area as the 
Florida user. With federal registra- 
tion, however, the registrant has na- 
tional trademark rights and can stop 
the Californian by simply doing busi- 
ness or planning to do business in 
California. 


Under common law, 
good falth and lack of 
knowledge are 
defenses for trademark 
infringement. 


Other advantages of obtaining 
federal registration of your mark are: 


e Federal registration lets you use the 
federal court system. An out-of-state 
party to litigation is often better off 
trying his or „her case in a federal 
court rather than a state court. Also, 
there are some remedies available in 
federal courts that are not available in 
state courts. 

eFederal registration of a trademark 
serves as proof of ownership of the 
mark; it is not necessary to make an 
independent proof of ownership. 
eAfter five years, the registration 
becomes "incontestable" and is very 
difficult to defeat except possibly by a 
prior user. 

eThe registration may be used to 
stop importation into the United 
States of software bearing an infring- 
ing trademark. 


Certain types of marks are not reg- 
istrable even if there is no likelihood 
of confusion with other marks. The 
mark will not be registrable if it is im- 
moral, deceptive, or scandalous, if it 
falsely suggests a connection with any 
persons or institutions, or if it in- 
cludes the name of another individual 
without his consent. Your mark may 
not include the American flag or the 
flag of any other country or 
municipality. You may not use your 
surname (family name) as the mark, 
nor may you use the name of a 


geographical area, although you may 
be able to register a surname or the 
name of a geographical area if the 
mark has become well known to your 
customers or those who buy similar 
products, You should also avoid 
marks that are merely descriptive of 
the product (e.g; MATH PRO- 
GRAM) or are deceptively mis- 
descriptive (NONSOFT), although, 
again, it is possible to register marks 
that have become well known 
through advertising, etc. Finally, you 
definitely should not attempt to 
register any marks that are generic 
(the common name of the product 
rather than the brand name) because 
registration will certainly be refused. 
In fact, it is important to make sure 
that no one uses your mark in a 
generic sense even after registration 
occurs because once the trademark 
becomes generic, you will lose the 
mark. Examples of marks that have 
become generic and therefore have 
lost their trademark status are 
cellophane, thermos, and aspirin. If 
you should refer to the TRS-80 com- 
puter in an advertisement or article 
without acknowledging it as being a 
registered trademark of the Tandy 
Corporation, you will probably 
receive a letter from the Tandy Cor- 
poration’s attorneys. 


Registering 

Software must be used in interstate 
commerce to be eligible for federal 
registration. The interstate commerce 
requirement is satisfied if there is a 
sale or shipment of your software 
across a state line or to a foreign 
country. Thus, all you need do to 
qualify for trademark registration is 
to make an interstate or international 
sale or shipment of your software car- 
rying the trademark sought to be 
registered. The sale or shipment may 
even be a token one made only for the 
purpose of satisfying the interstate 
commerce requirement, as long as 
you intend to continue using the 
mark in interstate commerce. 

Before you apply for the registra- 
tion, I recommend that you obtain 
clearance of the mark by having an 
attorney conduct a trademark search 
at the Patent and Trademark Office 
to determine whether the trademark 


Welcome to the third dimension 


18M Personal 
Apple II“ Computer** 


3 Axis Space Tablet 

(software included) $475.00 - 

4 Axis Space Tablet 

(software included) $595.00 $595.00 


VISA, MasterCard and C.O.D.'s accepted. 
CT residents add 7.5% Sales Tax. 


*Minimal Configuration: 48K, Applesoft, DOS 3.3 
“Minimal Configuration: 64K, Game paddie adapter, 
color/graphics adapter 


Apple and Apple Il are Trademarks of Apple Computer, Inc. 


in computer-aided graphic design. 


Introducing The Space Tablet" What's more, specially written Let us help you enter the third 
from Micro Control Systems. The first software allows you to rotate and dimension in graphic design. Call or 
three-dimensional spatial digitizer rescale drawings instantly —or write and we'll tell youhow The Space 
compatible with Apple 11" апа IBM even compose one drawing from Tablet can work for you. 
Personal Computers. several components. All at a Micro Control Systems, 

The Space Tablet lets you inter- fraction of the price you d expect 230 Hartford Turnpike, Vernon, CT 
actively record x, y and z coordi-  - to pay. 06066, (203) 872-0602. 
nates of any object— even one that Applications for The Space | 


doesn't really exist—then allows Tablet are truly unlimited. Design. 
you to manipulate any or ali of those Engineering. Architecture, Science. 
coordinates with the push of a but- CAD/CAM. Graph reading. And so 
ton. A fast, practical way to play much more. it can even be used as 
"what if?" in any design situation. a two-dimensional digitizer. 
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is believed registrable or by employ- 
ing a trademark search service. If you 
have an attorney do the work, you 
should make sure that he or she is ex- 
perienced in trademark matters. Most 
patent attorneys are qualified to do 
trademark work. You can probably 
find one of the trademark search ser- 
vices in the Yellow Pages under 
“Trademark Services.” 

After you receive clearance, you 
must prepare and forward a trade- 
mark application to the Patent and 
Trademark Office along with a $35 
registration fee and five identical 
specimens. showing how the trade- 
mark is applied to the software. It is 
possible to prepare the trademark ap- 
plication yourself. You should con- 
tact the Patent and Trademark Office 
for information by writing to the 
Commissioner of Patents and Trade- 
marks, Washington, DC 20231. I 
recommend, however, that you re- 
tain an attorney to do the work for 
you, because you may have difficulty 
with technicalities in preparing the 
application as well as in following the 
application through to issue. 

After the Patent and Trademark 
Office receives the application, it is 
assigned to a trademark examiner 
who makes an independent search of 
the trademark files. If he finds a prior 
trademark application or registration 
that he considers to be confusingly 


Micro MidWest 

10205 West 69th Terrace 
Merriam, KS 66203 
Call: (913) 362-3462 


similar to your trademark, he will 
issue a rejection. You then must argue 
that the mark shown in the registra- 
tion or application is not confusingly 
similar to your mark. Assuming 
either that the trademark examiner 
does not reject your application or 
that you are able to argue around the 
rejection, the mark is published in a 
weekly booklet entitled the Official 
Gazette, The purpose of the publica- 
tion is to enable persons who believe 
that they have superior rights in the 
mark, or who consider the mark to be 
nonregistrable because it is descrip- 
tive or generic, to oppose your regis- 
tration. If there is no opposition or 
you are able to overcome any opposi- 
tion, the application issues as a regis- 
tration, in effect for a term of twenty 
years. The twenty-year term is re- 
newable any number of times as long 
as the mark is still in use. You must 
file a formal declaration between the 
fifth and sixth years following 
registration alleging continued use of 
the mark; otherwise, the registration 
will be automatically canceled. Once 
the declaration is filed, however, the 
registration is considered  "incon- 
testable" and is immune to attack ex- 
cept under special circumstances, 
such as fraud in obtaining the 
registration, abandonment of the 
mark, or the marks becoming 
generic. 


МісгоЕгате 


Before your registration issues, you 
should apply the symbol ™ to the up- 
per right-hand corner of your mark, 
e.g., DYNASOFT'", Although the 
symbol ™ does not provide any sub- 
stantive trademark rights, it does 
place the public on notice that you 
believe you have trademark rights 
under common law. Following regis- 
tration, however, you should use the 
symbol ® to identify the trademark 
as being federally registered. 


Conclusion and Caveat 

In summary, there are substantial 
advantages to selecting a distinctive 
trademark for your software, pro- 
moting the software under the trade- 
mark, and obtaining a federal regis- 
tration. The registration can be a very 
valuable asset to your business, and 
the cost of obtaining it is fairly low. 

Although I have provided you with 
some of the basics of trademark law 
to make you at least aware of the ex- 
istence of the trademark laws and the 
importance of registration, I have 
omitted for simplicity many details, 
such as those concerned with litiga- 
tion. If you are actually going to mar- 
ket your software with a trademark 
and especially if you are considering 
an international market, I strongly 
recommend that you confer with an 
attorney who specializes in trade- 
mark law before you proceed. в 


110 V 60 Hz CVT S-100 bus (IEEE-696) Microframes and disk enclosures. Constant vege Transformer (CVT) instantly es AC power ranging frorn 


as low as 50VAC to as high as 140VAC (depending on the current load) to with + 3%. 


ЕІ microframes gives you lots о 


good clean power. 90 day fac- 


tory warranty. With ТЕ! you don't need an expensive voltage regulator; ТЕ! Isolates your boards and drives from spikes, voltage variations, noise and 


even brownouts. 


12 slot microframes +8V @ 17А, x 16V @ 2А 
22 slot microframes z8V @ 30A, + 16V @ 4A 


8" disk drive enclosure with CVT holds two 8" Shugart 801R ог 851R drives. +24V (à 1.5A, +5V (à 1.0A, -5V @ 0.24A. Power cables included. 


The Combination is a S-100 bus and disk enclosure. Includes a 12 Slot plus З cutouts for 5%” floppy disk drives (or 5%" size hard disks). + 8V @ 17A. 
+16V @ 2А, + 12V @ 1.2A, Power cable included. 


MCS-112 
MCS-122 
RM-12 
RM-22 
DFD-O 
RFD-O 
TF-12 
RF-12 


12 Slot Table Top Microframe 
22 Slot Table Top Microframe 
12 Slot Rack Mount Microframe 
22 Slot Rack Mount Microframe 
Table Top 8” Disk Enclosure 
Rack Mount 8” Disk Enclosure 
Table Top Combination 

Rack Mount Combination 


List Our Price 
$755 $645 
$910 785 
$800 795 
$965 850 
$565 500 
$725 625 
$745 650 
$855 750 


Inventory In Stock! Dealer inquiries invited: We are a TEI (Texas Electronic Instruments) Master Distributor. 
Terms: COD accepted. 2% discount on Prepaid orders. Kansas Residents add 4% sales tax. All prices subject to change. We normally use UPS. Blue 


Label or other fast shipment available. 
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Personal 
Documentation 
for Professionals: 
Means and 
Methods 


V. Stibic 
North-Holland 
Amsterdam, 1980 
214 pages, hardcover 
$29.95 


Reviewed by 

Dr. Michael Carter 
Research School of Social 
Sciences 

The Australian National 
University 

POB 4 

Canberra, ACT 2@00 
Australia 


Virtually everyone en- 
gaged in research, teaching, 
management and administra- 
tion, or in professions such as 
medicine and law is subject to 
a flood of documents pouring 
into the office and onto the 
desk. These include external- 
ly generated documents such 
as books, journal articles, 
research reports, and news- 
paper cuttings. But they also 
include internally generated 


Book Reviews 


material such as personal 
working papers, drafts, cal- 
culations, photocopies, 
memos, minutes, and so on. 
Because we tend to use only 
the information that we can 
most readily locate (and most 
of us are saddled with less 
than perfect memories), a 
system for organizing, cata- 
loging, and storing docu- 
ments to facilitate future 
retrieval can greatly enhance 
your productivity and effi- 
ciency. This is the function of 
a personal-documentation 
system. 

This book is directed pri- 
marily to professionals, 
whose foremost need is to 
document written materials 
of various kinds. But the 
principles of personal docu- 
mentation can apply equally 
to the organization, storage, 
and retrieval of any collec- 
tion of objects— musical 
recordings, stamps, genea- 
logical records, inventories, 
financial records, and so on. 
Therefore, this book can 
profitably be read by anyone 
with a collection to be docu- 
mented or with a personal 
computer looking for a prac- 
tical use. 


Chapter 2, Document De- 
scription, begins on familiar 
territory by discussing the 
conventions for uniquely 
identifying a document and 
the process of abstracting. 
The bulk of the chapter deals 
with one of the most impor- 
tant choices that the designer 
of a personal-documentation 
system has to make—the 
method of subject descrip- 
tion. The author presents the 
four most common methods: 


classification: as in the 
catalog of a library 

free indexing: the assignment 
to the record of one or more 
descriptive keywords 
controlled thesaurus: confin- 
ing the allowable keywords 
to a carefully designed 
thesaurus appropriate to the 
subject area 

automatic indexing: allowing 
the computer to select key- 
words from the title, 
abstract, and/or text 


He describes these methods, 
illustrates them with ex- 
amples, and discusses their 
relative merits and limita- 
tions. 


Chapter 3 is devoted to 
Technical Means. After some 
rather superfluous discussion 
of means of storage, includ- 
ing photographs of filing 
cabinets and microfiche read- 
ers, the author discusses sim- 
ple, nonmechanized systems 
of personal documentation 
such as the familiar card in- 
dex and optical coincidence 
cards. Next, he describes a 
hybrid system, computerized 
indexes. With this system, a 
computer is used to produce 
a printed index to the 
personal-documentation sys- 
tem, which is then consulted 
to aid retrieval. Examples of 
this technique are KWIC 
(Key-Word-in-Context) in- 
dexes and the PERMUTERM 
index of the Science Citation 
Index. 

Finally, the author dis- 
cusses on-line storage and 
retrieval systems. Unfor- 
tunately, the discussion in 
this section is too superficial, 
with the exception of the 
flowchart of an algorithm of 
sequential search, The reader 
has to be content with brief 
descriptions of Lockheed’s 
Dialog and Phillips DIRECT 
systems. In a book devoted 


Micro MidWest - Systems Division 
10205 West 69th Terrace 
Merriam, KS 66203 
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Ann Arbor Terminals 


These terminals give you a full page of display (60 lines by 80 columns), 15” screen, Detachable keyboard, display Zoom and scroll control {local and 
remote), 5 Graphic Renditions, 5 area qualifications, ANSI standard control sequences, (works with Wordstar and Dbase II). 48 programmable function 
keys. Supplied with an RS-232 connection for computer and modem, and one fora local printer. This is a real winif you want to view a whole page of pro- 
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Ambassador E-case (Smaller portable version, same terminal, different packaging) 


Ambassador 300 option. Emulates DEC VT-100, VT-52 and the Ambassador. 
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display to 30 lines, while retaining a 60 line “logical” screen) 
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to personal documentation, I 
expected greater emphasis on 
the implementation of 
systems more appropriate to 
individual needs and 
resources. 

A valuable feature of this 
book is the four case studies 
presented in succeeding chap- 
ters, which are based on ac- 
tual personal-documentation 
systems. Case 1 involves an 
orthodox card-index system. 
Case 2 describes a computer- 
ized system used by members 
of a work team active in com- 
puter science. Retrieval is by 
means of a KWIC index on 
titles. 

A microcomputer is the 
star of Case 3. Indexing is 
manual, using two types of 
keywords—descriptors 
(taken from а small 
thesaurus) and free terms. 
These are compressed on in- 
put with a hashing procedure 
and stored separately in an 
index file, which has pointers 


to the document file. In- 
quiries consist of any number 
of keywords connected by 
Boolean operators (AND, 
OR, NOT). А simple sequen- 
tial search of the index file is 
employed. This gives reason- 
able performance, because 
the number of keywords per 
record is small and only the 
index file needs to be 
searched. Searching speed is 
also enhanced by the key- 
word hashing procedure. 

By contrast, Case 4 relies 
on automatic indexing as the 
main retrieval tool. In addi- 
tion, author and title indexes 
are prepared periodically to 
facilitate simple searches. 
This personal-documentation 
system is maintained on a 
timesharing system, with ac- 
cess by means of a terminal 
located in the user's office 
and connected by telephone 
to the computer. The user in 
Case 4 is actually the Case 1 
user some years later, illus- 


START YOUR OWN 


COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE S36. 


?th edition, November 1981 
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Written by the founder of a successful systems house. this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a smal systems 
company. It is abundant with useful, real-life samples: contracts. proposals, 
agreements and a complete business plan are included in full, and may be used 
immediately by the reader. Proven, field-tested solutions to the many problems 
facing small turnkey vendors are presented. 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson, 4th revised edition, December 1981 


Independent consultants are becoming a vitally important factor in the micro- 
computer fieid, filling the gap between the computer vendors and commercial/ 
industrial users. The rewards of the consultant can behigh: freedom, more satis- 
fying work and doubled or tripled income. This manual provides comprehensive 
background information and step-by-step directions for those interested to ex- 
plore this lucrative field. 


HOW TO SELL YOUR MICRO SOFTWARE 
by B.J. Korites, Ph.D. May 1982 


The best practical guide for those with software to sell, Detailed discussion of the 
eight best marketing strategies. How to sell through distributors, brokers, 
computer manufacturers, Advertising techniques. Pricing strategies. Software 
security, 


$19.95 


HOW TO START YOUR OWN WORD PROCESSING SERVICE $48. 
by Leslie Nelson, 2nd edition, October 1982 


Turn asmall investment into a steady, money making business that adds $10,000, 
550.000 or $100,000 to your income. Detailed start-up, marketing and operations 
plans are included. 


Send check, money order, VISA, Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 
(USA) only). NJ residents add 5% sales tax. For faster shipment on credit card 
orders call (201) 783-6940. 


ESSEX PUBLISHING CO. Dept. 2 
285 Bloomfield Avenue * Caldwell. N.J. 07006 
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trating how personal-docu- 
mentation systems can evolve 
to take advantage of chang- 
ing technology. 

The case studies are very 
successful in demonstrating 
the practical application of 
the tools and techniques dis- 
cussed previously and in 
highlighting the advantages 
and disadvantages of dif- 
ferent approaches. 

The final chapter, Future 
Prospects, suffers the com- 
mon fate of all such prog- 
noses—it dates very rapidly 
and tends to superficiality. 
The book concludes with a 
selective but still comprehen- 
sive bibliography organized 
into groups that correspond 
roughly with the chapters of 
the book. It also has a useful 
index. 

Stibic writes clearly. He 
successfully avoids the trap 
of being excessively en- 
thusiastic or sophisticated. 
He recognizes that simple 
tools are often adequate and 
that a personal-documenta- 
tion system is a means to an 
end—not an end in itself. His 
book is well structured and 
its utility is enhanced by the 


liberal use of diagrams, illus- 
trations, and examples. 

Any reader who is inter- 
ested in using a microcom- 
puter for personal documen- 
tation will find a wealth of in- 
formation in this book. Few 
will wish to design their own 
personal-documentation sys- 
tems and develop the neces- 
sary software. But even when 
using one of the increasingly 
available database manage- 
ment systems, a number of 
options have to be considered 
to obtain the maximum ad- 
vantage of the system. These 
options include the scope of 
the system (what to include), 
how to describe the docu- 
ments, and techniques to 
facilitate future retrieval. In 
addition, anyone who has 
mastered the material in this 
book will be in a much better 
pasition to evaluate commer- 
cial systems and to make an 
intelligent and satisfying pur- 
chase. This is a book I 
thoroughly recommend to 
anyone interested in using a 
microcomputer for personal 
documentation, and that in- 
cludes us all, doesn't 178 


BYTE's Bits 


CBBS Aids Evaluation Data interchange 


The National! Bureau of 
Standards in cooperation 
with the Computer Perfor- 
mance Evaluation Users 
Group has set up a computer- 
ized bulletin-board system 
(CBBS) that's designed to 
promote the interchange of 
information among practi- 
tioners of computer-perfor- 
mance evaluations. The 
CBBS serves as a medium for 
exchanging messages con- 
cerning problem areas, tools, 
techniques, and new develop- 
ments in computer-perform- 
ance evaluation, 

The system is accessible by 


most terminals equipped with 
a 300-bit-per-second modem. 
To log on, dial (301) 948-5717. 
When the system comes on- 
line, press your return key 
several times. It's self- 
instructional and requires 
neither an external user guide 
nor a pre-established ac- 
count. For additional infor- 
mation, call Ken Moore at 
the National Bureau of Stan- 
dards Institute for Computer 
Sciences and Technology, 
(301) 921-3485.m 


Condor database 
obsoletes compilers! 


Condor relational database 
management system makes 
your personal / business 
computer far simpler to use 
and much more useful to own... 


e” 
(- 
A Cia 


4 р vise! ЛУ 


for less money... ——— >р A € ji 
than other software. | pce E МОИМ DA 
mil. Ha lis 


complex code words. In.plain 
English, it lets you manage your 
business instead of your data. 


SS 


Plain English, no computerese. into a single file—in one operation. and posting; inquiry and report 
Condor relational database manage- To do the same task, ordinary soft- writing capabilities; ш 
ment is a complete development ware usually requires substantial and complete 
and operation system. It eliminates reprogramming. operations aids. 
BASIC, PL/1, COBOL, FORTRAN, or | And as information 
other compilers in almost every Easiest to learn and use. needs grow, you 
case. It allows you to deal directly саре гөп, TE rate со сап ау 
i ; i i more “user-friendly” than any other upgrade to 
уо AON аео personal / busines: ý Condor III for writing highly complex 


computer database reports and fast-query indexing. 
system. Aftera 
brief study of the 
manual, you start 
building a data- 
base within 15 

or 20 minutes. 

In fact, Condor has 


Guaranteed to do more work, more 
easily for greater savings. 

Put Condor to the test. Experience 
its power and versatility 
firsthand...how it puts you in 
direct touch with your data, while 


o allowed many hundreds of first-time eliminating complex programming. 
Save 90%. Because no со, users to produce and process You must agree that Condor 
programming is needed, Condor their own management reports. saves you time, work and 
saves up to 90% of the cost of money...or return it within 30 days 
program writing and testing! You Only $295 for entry level. for a complete and prompt refund 
also eliminate costly and time- Condor's multi-level modular (at participating dealers only). 
consuming programmer "'talent design provides full upward 
searches." compatability, up to the most. Questions? See Condor at your local 
State-of-the-art relational format. industry. The entry level Condor I 8318, Ann Arbor, MI 48107, or call 
Condor makes traditional features database file development 31 3 769 3988 
programming approaches using and management; entry, update, ( ) Y . 


compilers obsolete. Features such 
as SORT, DEFINE, ENTER, POST 
AND REORG permit rapid database 
creation, access, control, monitoring 


and manipulation. For instance (by 
COMPUTER CORPORA TION 
using the JOIN command), you can B ары а дыра a 


combine the information contained 


MU epa eil Шы Gare The Industry Standard...Selected by Major Dealers, 
Distributors and Manufacturers. 
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< Youhavea computer program thats your 
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C er A 
i, ee | Thenew 


v SJ Bell & Howell 
м жузү VCR interface 


lets you add videotape to 
your computer training or 
educational programs. The 
card makes the com- 
puter truly 

interactive 

with the VCR 

to emphasize 
oints, review, and 
late through sight 
and sound. 


The VCR interface card 
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Apple is a registered trademark of Apple Computer, Inc. 
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plugs righf 
into your Bell 
& Howell or | 
Apple II Plus" micro- ~~ ` 
computer. Switch between 
computer video or VCR 

video and between two 

audio inputs. Control all 

УСК control functions from 

the computer keyboard. 


Ask us about other Bell & 
Howell products, too. 


This newVCRinterface makes watching ita 


, Milli nl. iii PNS 
A em E a 
Le 


ELE 


Hes HDL 


Interactive Communications Divisions 
ATTN: Marketing Services Dept. 
7100 N. McCormick Road, Chicago, IL 60645 


Including 48K 
micro-computers and 
software packages for 
education and business. 


Send us the coupon or call 
1-800-323-4338 (in Area 
Code 312, call 673-3300). 
We'll show you how tohave 


Г] Send information on the new УСК interface card. 


NAME ИГЕ 
pride and joy in your SCHOOL 
computing. (VCR interface — 
for Sony SLO-323 or | 
CITY STATE 21Р 


Panasonic NV-8200 only.) اا‎  ——- 
AREA CODE PHONE 


Fo аа ааа MÀ Án! 5 
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“Bell & Howell” is a trademark of Bell & Howell Company. ©1982 Bell & Howell Company. Ail rights reserved. 
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Book Reviews 


VisiCalc: Home 
and Office 
Companion 


David M. Castiewitz, 
Lawrence J. Chisausky, 
Patricia Kronberg, and L. 
D. Chukman 
Osborne/McGraw-Hill 
Berkeley, CA, 1982 

183 pages, softcover 
$15.99 


Reviewed by 
Vern W. Cimmery 
POB 1074 

Eagar, AZ 85925 


According to the book 
cover, “Experienced VisiCalc 
users should find this book a 
handy reference and inspira- 
tion.” The 50 VisiCalc models 
contained in it are organized 
in seven sections: Loans and 
Investments, General Busi- 
ness, Inventory Control, 
Advertising and Sales, Per- 
sonnel and Departments, Per- 
sonal Finance, and House- 
hold Aids. Although the 
models were created with the 
Apple version of the VisiCalc 
program, the introduction 
states that they should be 
easily entered using other 
versions of the program on 
machines such as the IBM 
Personal Computer, the 
Radio Shack TRS-80, and the 
Commodore PET and CBM. 

The majority of the models 
in the book are related to in- 
vestment and business man- 
agement. Each model is 
presented in a similar format. 
A brief narrative describes 
the model itself. This includes 
information related to 
calculations performed in the 
model, possible applications, 
and suggestions for modifica- 
tions. Following the narrative 
is the actual listing of the 
model showing how it was 
keyed in to generate the sam- 
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ple printout. This listing is 
ordered by VisiCalc coor- 
dinates, i.e., grid location. А 
sample report from the model 
is included to illustrate how 
the model is organized. The 
report also shows the user 
what data and input are re- 
quired and which computa- 
tions are performed. The 
parameters used to generate 
the report, identifying the 
portion of the VisiCalc 
spreadsheet, are provided. 

Model listings were pro- 
duced on an Epson MX-80 
dot-matrix printer using 
regular type (10 characters 
per inch). Sample printouts 
were generated using the con- 
densed type (16.5 characters 
per inch). Both listings and 
printouts are easily inter- 
preted. 

Each section of the book 
contains models pertinent to 
a particular theme. In the 
Loans and Investments sec- 
tion are models for analyzing 
bond and stock portfolios, 
organizing promissory notes, 
determining a maximum loan 
amount, calculating a rebate, 
and organizing rental proper- 
ty records. 

The General Business sec- 
tion includes 11 models. One 
of them generates financial 
schedules for cost of goods 
sold, seling expenses, and 
general and administrative 
expenses. Two other models 
build income statements and 
balance sheets. 

The Personal Finance sec- 
tion includes the following 
models: Home Inventory and 
Personal Possessions Evalua- 
tion, Net Worth Statement, 
Personal Finance and Budget 
Plan, Collector's Values, Per- 
sonal Check Register, and 
Personal Insurance Require- 
ments. Several of these 
models could easily be 
adapted to business applica- 
tions. 

The narrative and models 
are presented in a clear and 


easy-to-follow format. Any- 
one who has even a 
beginner's knowledge of Visi- 
Calc should be able to under- 
stand and use the models. 
Because most of the models 
are small, they do not take a 
significant amount of time to 
enter and memory require- 
ments are usually not enough 
to cause concern. However, 
the Personal Finance and 
Budget Plan model will prob- 
ably require a 16K-byte ex- 
pansion card if VisiCalc 3.3 
for the Apple is used. Enter- 
ing the sample provided for 
this model will deplete the 
18K bytes of available 
memory on a 48K-byte Apple 
II Plus DOS 3.3, with 
VisiCalc loaded. 

One deficiency in the 
model listings is that they do 
not indicate when the 
VisiCalc replicate command 
can be used. Initially, this 
may extend the amount of 
time required to enter a 


model. After entering several 
models, however, the user 
will undoubtedly be familiar 
enough with the model listing 
implement the 


format to 


A reader of my article "Life 
After Death" pointed out an 
omission. (See the July 1981 
BYTE, page 320.) The 
headers in line O of each of 
the APL programs contain 
the arguments S and P. These 
variables are not defined in 
the text and their meanings 
are not easily inferred. 

P represents an initial pat- 
tern of 0 and 1s in a character 
string (e.g., ‘01011'). S rep- 
resents the number of genera-, 
tions to be displayed and the 
width of the life line as a two- 
element integer vector (e.g., 
15 16). Thus, 15 16 MIL 
'01011' will run for 15 genera- 
tions with a life line that is 16 
cells wide. It will display as a 


replicate command when ap- 
propriate. 

Another problem area is 
label size. Many of the model 
listings have label entries that 
are wider than the default 
nine-column field, i.e., they 
extend into a tenth or 
eleventh column. The adja- 
cent field or column where 
the label continues usually 
begins with the correct entry 
even though the initial label 
field showed the label occu- 
pying more than the default 
nine columns. This minor 
problem is easily corrected 
while entering the model. 

This is a good first book 
for people who are just start- 
ing to use VisiCalc or who 
want to learn more about the 
use of various VisiCalc com- 
mands for addressing their 
particular modeling prob- 
lems. Small and large 
businesses could frequently 
use many of these models as 
part of their business- 
management package of 
analytical tools. VisiCalc 
owners, both new and ex- 
perienced, can learn from this 
book and its models. E 


BYTE's Bugs 


15 by 16 matrix. 1 regret any 


difficulty this 
caused. 

P. Macaluso 

9 Church Court 
White Plains, NY 10603 


may have 


Gremlin Stowed 
Away In Listing 


Gremlins were at work 
again, this time on the source- 
code listing of Joseph L. 
Dubner’s “6809 Machine- 
Code Disassmbler" (February 
BYTE, page 340). The instruc- 
tion at location 03C3 hexa- 
decimal is superfluous and 
should be eliminated. Our 
thanks to Ken Bartlett for 
pointing this out to us. 


For serious business microcomputing, 
only one operating system 
exactly fits. 


hether you're in business and do 
microcomputing, or in computing 
and sell to business, you'll like OASIS* 


Nota hobby or scientific system warmed- 


over for business use, 
OASIS is the only operating 
system designed from the 
ground up for business. 


SERIOUS BUSINESS 
COMES IN ALL SIZES. 


Whatever your business 
need, OASIS has the oper- 
ating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new OASIS-16** (OASIS 
exact business fit #1: 
choice.) 


ANY SYSTEM IS ONLY 
AS GOOD AS THE 
BUSINESS 
PROGRAMS IT RUNS. 

The acid testfor any business 
operating system is the application 


software available to run on it. There's 
plenty for OASIS —for nearly any job. 


And it's top quality, too, because our 
integrated tools are top quality—and 


there are more of them. Like a high-level | 


BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!); plus COBOL & 'C' 
Languages. These tools are mandatory 
for high-quality business application 
program development—ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 


PORTABILITY PROTECTS BUSINESS 


SOFTWARE INVESTMENTS. 


OASIS is custom-fitted to manufac- 
turers hardware so application software 
developed to run on one OASIS 
equipped machine can also run on 
others—and is upwardly compatible 
from 8-bit OASIS Single-User to Multi- 
User, on up to OASIS-16. This kind of 


exclusive with OASIS. 

Device independence allows various 
printers and terminals to be used— 
with no modification to application 


! software: OASIS system software com- 


"атата 


SCIENCE 


pensates for differences. (OASIS exact 
business fit #3: portability.) 


ACCURATE DATA & A SECURE 


SYSTEM REDUCE BUSINESS RISKS. 


Data integrity—a challenge for any 
multi-user system—is insured by OASIS 
File & Automatic Record Locking. With 
it, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
And its still another OASIS exclusive. 

For system security, there's OASIS 
Logon, Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/system security.) 


A FRIENDLY SYSTEM IS 
GOOD BUSINESS. 


For user-friendliness, OASIS sets new 


standards. Example: the EXEC Job 
Control Language is so smart it walks 
users through their applications— 
and around the operating system. 
With our ‘HELP’ feature, if you are 
unsure of the functions and options 


BUSINESS 


available, type ‘HELP’ and the command 
function title—OASIS displays the 
syntax and options available. 

And it's all in your language— not 
computerese. (OASIS 
exact business fit #5: 
user-friendliness.) 


AND, AND, AND... 


Some of the best, most 
extensive documentation 
in the industry; a packed 
Application Software 
Directory; multi-level train- 
ing; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 


shee ORHERER ABE 


Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 
business microcomputing, 
there is one operating system that 
exactly fits: OASIS. Call or write us 
today for details. 


- For 280. 
+ + 8086/8088. Available soon for 6800, 16000 and others. 
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Asis 


II STRICTLY BUSINESS MEI 


PHASE ONE SYSTEMS, INC. 

7700 Edgewater Drive, Suite 830 

Oakland, CA 94621-3051 

Telephone 415/562-8085 TWX 910-366-7139 


l'm serious about my business— 

please send me: 

CJ OASIS-16 Manual, $75 

O OASIS Manual, $60 

О Free Application Software Directory 

and put me on your mailing list. 

(Add $3 forshipping; California residents add sales tax ) 


Name 
St. (No Box#) 
City State—— Zip 
O Check enclosed CJ UPS СОР. 
О VISA О Mastercharge 
Card No. Exp. date 
Signature. 
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Hardware Review 


Wyse Technology’s WY-100 Terminal 


Mark Haas 
Managing Editor 


The Wyse Technology WY-100 is a microprocessor- 
based terminal with features not found on other terminals 
that cost several hundred dollars more. The unit has a 
12-inch (diagonal), nonglare, green-phosphor screen that 
swivels and tilts; a detached, 105-key keyboard with 
coiled cord; communications and printer ports; and 
several operating modes, all housed in a sturdy, cast- 
aluminum case. In operation, the WY-100 emulates a 
Lear Siegler ADM-31. 

Upon powering up, the WY-100 performs several self- 
tests. The terminal halts all further operation if a fault is 
detected, and an error message pinpointing the fault is 
displayed. The sequence of tests covers the microproces- 
sor and all memory chips. In addition, a test is provided 
for the communications and printer ports, and a test for 
proper keyboard and display operation is also performed. 


Photo 1: The WY-100 terminal from Wyse Technology. 
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The Display Unit 

The normal display is formatted as 24 lines of 80 
characters, plus 2 lines for local and host messages and 
function-key labeling. Characters are formed by an 8 by 10 
dot matrix in a 10 by 11 cell. The terminal can display 128 
characters plus a variety of graphics characters especially 
suited for forms work. The quality of the character forma- 
tion is very good (except for lowercase letters m and w), and 
the display itself is free of annoying distortions and flicker, 
providing a clear, stable image. Contrast could be improved 
with the use of a screen filter, such as the one provided on 
the IBM 3101, because ambient light tends to wash out the 
display. This necessitates turning up the brightness which, 
in turn, degrades the character quality slightly. Also, on the 
unit reviewed it was necessary to tinker with the internal 
control potentiometers on the video board to obtain the op- 
timum display quality. 

The topmost line displays local and host messages; the 
next 24 lines comprise the data-display area, and the bottom 
line can be used to display function-key labels. Normal, 
reverse, underscore, dim, blink, and blank attributes may 
be assigned to any portion of the screen in any combination 
on a line-by-line basis by entering an escape sequence that 
includes an attribute code. For example, ESC A 1 tcreatesa 
reversed, half-intensity function-key labeling line. Actual 
labels can be entered with another escape sequence: ESC z 3 
Del Char will enter Del Char into the label field for the 
fourth function key (keys are numbered 0 to 7). Attributes 
and text can be entered into the local and host message fields 
in a similar manner. 

The main text area can be split either horizontally or ver- 
tically into two screens. Escape sequences initiate these 
features, too, and are also used to designate which of the 
two screens is active. For example, ESC x 1 + will split the 
screen horizontally, with the lower screen starting at line 12 
(+ = 12). 

The WY-100 is capable of implementing block-mode 
transmission. When in the block mode, the terminal is 
capable of performing local error checking of data entered 
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thin 24-Hours 


BUSINESS PAC 100 
100 Ready-To-Run 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 128 Page Users Manual..... 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


DEALER INQUIRIES INVITED 


59 WACC Weighted average cost of capital 
30USINESS 1 00 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
63 FINRAT Financial ratios for a firm 
NAME DESCRIPTION 64 NPV Net present value of project 
1 RULE7B Interest Apportionment by Rule of the 78's 2 E DPA" P ake 
? ANNU i j 
: айды, оооу ораса РОТЕ 6? SEASIND Constructs seasonal quantity indices for company 
4 DAYYEAR Day of year a particular date falls on 68 TIMETR Time series analysis linear trend 
5 LEASEINT Бесе lease 69 TIMEMOV Time series analysis moving average trend 
о р "ea rds a MALPAC Fes Уе вно а 
traightline depreciation ae l р 
8 DEPRSY Sum of the digits depreciation 2 ud Letter ii. systern-links with MAILPAC 
9 DEPRDB Declining balance depreciation ^ S АУ ча ot eee ue 
10 DEPRDDB Double declining balance depreciation aE Tose а iplis xi 
анс ror sity 76 BUSBUD DOME business bookkeeping system 
13 CHECKBK] Checkbodlemaintefiance prooram 77 TIMECLCK Computes weeks total hours from timeclock info. 
14 MORTGAQE/A Mortgage amortization t eT 7B ACCTPAY In memory accounts payable systern-storage permitted 
15 MULTMON Computes time needed for money to double. triple. etc. BS Кее е TT e guis) e АШ On. Pinter 
16 SALVAGE Determines salvage value of an investment 9] TELDIR С s са ld Sons as dh 
17 RRVARIN Rate of retum on investment with variable inflows 82 TIMUSAN Tine ice амы опе GUSE 
кс mahal he ынын ы: 83 ASSIGN (ine of scient gsm арай job desig 
20 FVAL Future value of an investment (compound interest) Be Еу о ые МА ЕГУ Мои зрна, ok 
A осе AY Plait etna eg el te m 86 PAYNET Computes gross pay required for given net 
per : 87 SELLPR Computes selling price for given after tax amount 
23 REGWITH Equal withdrawals from investment to leave 0 over 88 ARBCOMP Arbitrage computations 
24 SIMPDISK Simple discount analysis 89 DEPRSF Sinking fund depreciation 
25 DATEVAL Equivalent © nonequivalent dated values for oblig. 90 UPSZONE Finds UPS ines from zip code 
26 ANNUDEF Present value of deferred annuities 91 ENVELOPE T envelope inclu dino кууы PE 
27 MARKUP % Markup analysis for items ¥ я 
28 SINKFUND Sinking fund amortization program x алг sas legal analysis 
TS ا ا‎ 94 PAYROLL2 In memory payroll system 
31 BLACKSH Black Scholes Ota analysis a Bee que el qu Ford 
32 STOCVALI Expected retum on stock via discounts dividends 97 RENTPRCH Burch ibe Duce for reris open. 
Pa uc, wa ee 98 SALELEAS  Saleleaseback analysis 
35 EPSEST Estimate of future earnings per share for company s HESS em ee Deicke iota so колон 
36 BETAALPH Computes alpha and beta variables for stock 
37 SHARPE! Portfolio selection model-i.e. what stocks to hold FFF am P am P am P am P a P am P a Pam Pam P am Pam Pa Pam Pa Ч am Pam Ч am Pm Pm ЧР Аһ ЧР m ЧР m ЧР ATS 
38 OPTWRITE Option writing computations ! [1 TRS-80 Cassette Version $99.95 NEW r 
alue of a right 
40 EXPVAL Expected vaiue analysis : Û TRS-80 (Моа-! or lil), Pet, Apple OLL-FREE 
4| BAYES Bayesian decisions » or Atari Versions $99.95 ORD E R 
42 VALPRINF Value of perfect information ( C TRS-80 Mod-Il. IBM. Osborne (OUTS LINE 
43 VALADINF Value of additional information › V m : $149.95 IDE OF м Y 
44 UTILITY Derives utility function ; and CP/M Versions A ( 8 V STA TE) 
45 SIMPLEX Linear programming solution by simplex method 4 AOD $300 FOR SHIPPING IN UPS AREAS 4 31 
46 TRANS Transportation method for linear programming } ADD $4.00 FOR C.O.D. OR NON-UPS AREAS -2 81 8 
47 EOQ Economic order quantity inventory model 4 ADO $5.00 TO CANADA AND MEXICO 
48 ОПЕ ДЕ! Single server queueing (waiting line) model : ADO PROPER POSTAGE OUTSIDE OF U.S., CANADA ANO MEXICO AMER Care 
49 СУР Cost-volume-profit analysis у ' ne 
50 CONDPROF Conditional! profit tables i ^ ч 
51 OPTLOSS Opportunity loss tables ¢ E B t 
52 FQUO0Q Fixed quantity economic order quantity model ( manean, aD ӘРЕ 7 
53 FQEOWSH As above but with shortages permitted » 
e fede E. че e with еу price breaks ‘ 50 N. PASCACK ROAD 
ost-benefit waiting line analysis 4 
56 NCFANAL Net cash-flow analysis for simple investment р A PRING VALE CISNE O CORK IDA 
57 PROFIND Profitability index of a project ( 
58 CAPI Cap. Asset Pr. Model analysis of project | LASK FOR OUR 64-PAGE CATALOG] aLL prices а SPECIFICATIONS SUBJECT TO CHANGE 
› 


DELIVERY SUBJECT TO AVAILABILITY 
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Model 953A EPROM 
PROGRAMMER 


Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS, 
Complete - no personality modules to buy. 
Intelligent - microprocessor based; programs and verifies any or all bytes. 
RS-232 serial interface - use with computer or terminal. 
Verify erasure command - verifies that EPROM is erased. 
Extended diagnostics - error output distinguishes between a bad EPROM 
and one which needs erasing. 
May be used for extremely reliable data or program storage. 
All power on programming socket under processor control. LED warning 
light indicates when power is applied. 
* Complete with Textool zero insertion force socket. 
* High performance/cost ratio. 
Standard DB-25 1/0 connector, 
PRICE $289 


BAY TECHNICAL ASSOCIATES, inc. 


HWY. 603. P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 
(601) 467-8231 


YOU'VE JUST FOUND 


THE MISSING LINK! 


COMPUTER SHOPPER 


Сар cece Mert лр Чл сере щи сараен" 


Computer Shopper is your link to individuals who buy, sell and trade computer 
equipment and software among themselves nationwide. No other magazine fills 
this void in the marketplace chain. 

Thousands of cost-conscious computer enthusiasts save by shopping in Computer 
shopper every month through hundreds of classified ads. And new equipment 
advertisers offer some of the lowest prices in the nation. 

Computer Shopper's unbiased articles make for some unique reading among 
magazines and there's a "help" column to answer difficult problems you may 
have with interfacing, etc. 

For a limited time you can subscribe to Computer Shopper with a 6 month trial 
for only $6 or 12 months for only $10. MasterCard & VISA accepted. 


D month trial ^B or 12 months for only 51 0 


Є; cComeuTeR SHOPPER 
P.O, Box F 305e Titusville. FL 32780 
305-269-3211 
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At a Glance 


Name 
WY-100 


Manufacturer 
Wyse Technology 
2148 Bering Dr. 
San Jose, CA 95131 
(408) 946-3075 


Price 
$995 single unit; quantity discounts available 


Dimensions | 

Keyboard: 2% inches high, 202 inches wide, and 7Yo inches 
deep (6.60 by 52.07 by 18.03 cm] 

Display: 1272 inches high, 15 inches wide, and 127 inches deep 
(31.75 by 38.1 by 31.75 ст) 


Hardware 

Separate keyboard and display units, microprocessor-controlled, 
one-page (1920-character] display arranged as 24 lines of 80 
characters, six display attributes, function key label line, local and 
host message line, serial communications and printer ports. 


Options 
Second page display 


Warranty 
90-day full 


on the keyboard. This function requires the second page op- 
tion and uses one 24 by 80 page as the data “form” and the 
second page to define the data-validation parameters, as 
follows: A (alphabetic only), B (numeric only), and D 
(numeric with special characters, that is, + . * /, etc.). 
Local editing features include line insert and delete, 
character insert and delete, and automatic word wrapping. 


The rear panel of the display unit contains the serial com- 
munications port (computer to terminal) and a serial printer 
port. Both ports are programmed with DIP (dual-inline 
package) switches located under the Wyse label on the 
keyboard. Access to the switches is easy, and illustrations in 
the documentation make setting the data rates, number of 
data and stop bits, and parity clear. Both ports may be pro- 
grammed from 50 to 9600 bits per second, 7 or 8 data bits, 1 
or 2 stop bits, and odd, mark, or space parity. The Print key 
allows data on the screen to be sent out the printer port. 


The Keyboard 

The keyboard is divided into four sections: the main sec- 
tion (which is much like a typewriter keyboard), a cursor- 
control section, a numeric keypad that contains a conve- 
nient comma key, and a function-key section that includes 
eight programmable keys. Metal dividers separate the main 
keyboard, cursor section, and numeric keypad. 

The “feel” of the keyboard is good, though there is no tac- 
tile feedback. Audible feedback is provided, however, and 
this may be turned on or off from the keyboard by Shift- 


2495.00 complete subsystem for Apple Il or IBM-PC 


14.4 megabytes unformatted....11.3 megabytes formatted 


Total expansion capability to 57.6 megabytes using the same controller 


Expansion capability to 18.8 megabytes by adding a second disk drive 


PRICE: 
CAPACITY: 
EXPANSION: 
and host interface. 
and using the same cabinet and power supply. 
NETWORK: 


station 


For Apple Il only, Network capability is available at a cost of 5200 per 


GALLIUM SOFTWARE 


For Apple Il, the ROM resident software interfaces to DOS 3.3, CPM and PASCAL operating 
systems. All operating systems remain unmodified so there is no need to make any program 
changes when using the Gallium. Any system can be booted directly from Gallium. 


For IBM-PC, a connect program is provided which brings the Gallium-1O on line and 


becomes accessible as Drives C and D. 


APPLE 

UTILITIES 
Кота!.................... Formats all Surfaces 
Volume Initer......... Initializes With An “EMPTY” 
File A Given Number of Volumes 
in Single, Double or Triple 
Size DOS 3.3 Volumes 
File Finder.......... Finds All Volumes On Which 
Any Given File 15 Resident 
File Runner .......... Finds & Runs The Given File 


From the First Volume On 
Which It Is Resident 


Partition ......... Partitions The Disk For DOS 3.3, 
. CPM & PASCAL Allocating The 

Required Number Of Sectors 

For Each Given Operating System 


Connect............. Connects Gallium To DOS 
If Booted From Floppy Disk 


IBM 
UTILITIES 
FDISK eoo ne Formats All Surfaces, Once 
Formatted Capacity is 
11.5 Megabytes 
DSKLNK........... Connects Gallium to PC-DOS 
CHKHRD............. Similar to PC-DOS CHKDSK 


Utility, Reports Disk Usage 


XITENSYSTEMS 


16815 Hawthorne Bivd. 
Lawndale, Ca 90260 
(213) 370-3966 
(800) 421-1947 


Circle 96 on Inquiry card. 


Enter (nothing is sent to the computer). The keys are laid 
out in a logical manner, and all important keys are where 
you expect them to be. It is best to use this keyboard at nor- 
mal typing-table height, as there is no palm-rest area at the 
front. If anything, this promotes good typing style. 

When in the conversation mode (normally used with per- 
sonal computers), all of the editing keys become available 
for integration into your favorite word processor or other 
program. Each key sends an escape code followed by 
another character code, For example, the Line Delete key 
sends ESC R. Many of the keys send different codes in the 
shifted and unshifted positions. Thus, the unshifted Page 
key could mean scroll one page forward while Shift-Page 
could mean scroll one page backward. If your word pro- 
cessor won't allow direct use of these keys, it is not difficult 
under CP/M to capture them in the BIOS (basic input/out- 
put system) and convert them there to codes your software 
will understand. 

The eight function keys are capable of producing 16 code 
sequences. When the terminal is powered up, these are set to 
Ctrl-A @ to Ctrl-A O. These may be changed, however, 
under program control, by sending the terminal a series of 
escape sequences, For example, ESC z A DIR B: CR DEL 

will program the F2 key to send DIR B: followed by а car- 
riage return. Each function key may be programmed with 
up to eight characters (16 with the second page option). In 


keeping with the ability to display function-key labels on the 
bottom display line, the WY-100 provides great flexibility 
when used with word processors such as Wordstar and 
other software. 


Documentation 

Only a preliminary manual was provided with the unit 
reviewed. It was easy to determine, however, that the 
documentation is complete, if a little disorganized. As with 
many technical manuals, it can be difficult to find the infor- 
mation you want. Clear instructions are provided for initial 
installation, including placement of internal jumpers and 
keyboard switch settings. All functions are explained and 
many provide examples of usage. Several appendixes and 
tables help to provide the escape- and control-coding infor- 
mation in a compact form. Overall, the documentation is 
sufficient and certainly no worse than that of other ter- 
minals reviewed. 


Conclusions 

A state-of-the-art terminal, the Wyse Technology 
WY-100 provides a flexible means of communicating with 
your microcomputer. Modular construction and self-test 
and field-diagnostic features provide easy servicing. Good 
keyboard layout and a clear, easily readable display make 
this terminal well suited for long sessions at the computer. Ш 


UV EPROM ERASER 


x Erases over 15 EPROMS - 15 minutes erase time 

x Elament ite 7700 hours 

x Intensity: 12Ws Уест? at 1" 

x Ereses all UV EPROMS (2716, 2732, 2516, 2532, atc.) 


«HOBBY MODEL 


INDUSTRIAL 


MODEL 
QUV-T8/2N 


WITH TIMER & 


SAFETY SWITCH 
QUV-T8/2T 


$97.50 
ABOVE 220VAC 
JOHZ 


QUV-T8/2TE 
$109.50 


PRICE INCLUDES ALL 


STAND ALONE RS-232 
INTELLIGENT PROGRAMMER $489.00 


PROGRAMS: 2508, 2516, 2532, 2716, 2732, 2732A, 2758, 8748, 8749 
* STAND ALONE, CAT, DA COMPUTER CONTROL PROGRAMMER 


ж UPLOAD/DOWNLOAD!N MOTOROLA OR INTEL HEX FORMAT ж GANG T UL peRSONALITY 
x MICROPROCESSOR BASED «x 4 К INTERNAL RAM * А 2 e 
x 90 DAY PARTS А LABOR WARRANTY ON ALL PRODUCTS MODULE 
PHONE ORDERS (305) 776-5870 Soon to be released 
TWX: 510-955-9496 • WE ACCEPT VISA, MC, CHECKS, C.O.D., MONEY ORDER 


LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD. * FT. LAUDERDALE. FL 33311 
ADD: $4.00 SHIPPING $200 C.O.0, CHARGES 
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$49.95 


PERSONALITY MODULES | 


Reliable Business 
software 


DATASMITH software requires no previous computer 
experience, so it can be used effectively by your present 
office staff. The menu-driven systems feature extensive 
error detection and correction facilities, so they are 
"friendly" to the user. 


e GENERAL LEDGER. Everything you need to keep 

the books. Features easy-to-use data entry and 
error correction, trial balance, fast post, and a vari- 
ety of comprehensive reports. Automatic error 
detection keeps the books in balance. Writes 
checks and makes journal entries in one operation. 
PAYROLL. A very flexible system that adapts to a 
wide variety of needs. Features Federal, state, and 
local tax calculations, El credit, and special pay 
and deduction amounts. Prints all necessary 
reports, paychecks, and W-2 forms. 
DATA MANAGER. A powerful generalized data 
management system that lets you define, enter, up- 
date, sort, select, and print reports from a database 
of your own design. Applicable to almost any job 
where records must be kept, this system can 
replace literally hundreds of programs. 


Put your computer to work with these sophisticated 
systems now. Programs are available for 48K or larger 
two-disk systems in your choice of code for Microsoft 
BASIC-80® under CP/M$, IBM® Personal Computer 
BASIC, or Micropolis® BASIC. 


DATASMITH 


Box 8036, Shawnee Mission, KS 66208, (913) 381-9118 
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Call toll-free for great savings on Omni's 
ef Qua ity complete line of 54" premium disks. Each is 

certified error-free at a minimum of twice 

the error threshold of your system. Each is 
for as ae as $1 99 rated for more than 12 million passes without 

isk-related errors or significant wear. 

And each is precision fabricated to exceed 

even if all ou all ANSI specifications with such standard 
y features as reinforced hub rings and Tyvec 

sleeves. Get same day shipment and an 
unconditional, no hassle money-back guarantee. 


ARCHIVE 


152 Boston Turnpike 
| Shrewsbury, MA 01545 

- (800) 343-0314; In Mass: 
| Деп 156-2960 


ww vw ada = A cm 


10 pack. 


Call toll free = 
(800) 343-0314 
In Mass: (617) 756-2960 ` 


Call iif youre not sure which disk is compatible with your 
system. Call for prices on 96 tpi and special formats. We offer an 
unconditional money-back warranty. We're here to help. a- кызлы — ——R 


` CALL FOR PRICES 
ON 8" DISKS. 


Be sure to indicate system name and model * at right. 
m" i PR NE = [ Check [ Master Card 
0 rice Per Tota 
10 Packs 54” Disks 10 Pack Price [] COD [1М$А 
i ide/ si i 9.90 
Single side/single density $1 Card # Esp 


Double side/double density $39.90 


# 
—— Fllip/Floppy reversible $39.90 System and model 


Double side/double density 


Protective plastic library case $ 2.99 
(in lieu of soft storage box) 


 -— 
Single side/double density $23.90 $ 

$ 

$ 

$ 


Мат 


Shipping and handling $ 200 oo 
Add .40 per additional 10 pack $ 
596 sales tax (Mass. only) $ 

Total $ 
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OUR PRICES ARE OUR SUCCESS 


MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES — FROM ONE OF THE LARGEST 
DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, QUME, TEAC, SHUGART, 
MPI, SIEMENS, REMEX, YANKEE, APPLE, EPSON, DEC, CDC, CIPHER, NEC, 
TALLY, ALTOS, ATARI, DATAPRODUCTS, IBM AND MORE... 


. AT LOW COST! 


IMMEDIATE SHIPPING!! 


AP PLE 100% Apple compatible; runs 
DOS 3.3, PASCAL, CP/M etc. 
15% more storage by using enhancer diskette. 
300% faster track-to-track speed. 


MT 49 intropuctory $259 
PRICE 


SUGGESTED RETAIL PRICE 


$329.00 


APPLE 1 + Complete System: APPLE Il + Computer, 
disk drive and controller 12” monitor 


green screen .......................... $1599 
APPLE Il + compatible Winchester drives 
5 MB... $1795 10MB... $1995 


Includes controller, cables, software for CP/M, 
DOS or PASCAL. 
8" drive, controller, power supply, cables, cabinet 


and software .......................... $1595 
APPLE Drive 5%” 70/80 Track .............. $389 
Enhancer Diskette 35 TD 40 Tracks ..... $389 


APPLE Il plus 64K, 280 card, 80 column card, 
controller hardware diagnostic, DOS 3.3, 
disk drive 163K, green monitor — runs DOS 3.3, 


VERSAbox Real Time Clock/ 

Display Option ........................... $129 
16K Memory Modules for VERSAbox ........ $39 
Standard 6’ Centronics Parallel Cable 

for EPSON, C-ITOH, NEC, ANADEX, 

and Others zoe eae a Saree eae $22 
Standard 6' Paper Tiger or Prism 

Printer cable. Parallel Centronics 

Male ЭВО: с... ааа оь ьо о $26 
Miscellaneous cables for various printers. 

Please specify for Qume, Diable, Votrax 


NEC Spinwriter or other .................... $26 
BU Colum card. 2а уана $169 
Z80 card (no CP/M software included) .... $149 
Controller for Apple II including 

hardware diagnostics ....................... $95 


PC with 256K memory, disk drive 
[3 M controller, 2 drives and a green 
12" MONIO они о 6 $2799 


Floppy drive controller ................... $189 
Controller with one serial interface ........ $249 
Board with one parallel and two serial interface 
(NO COMFONEL) “scarey а cases oss . $249 
Big Blue Card (multifunction card) ........ $489 
Single side single density drive 54" ....... $195 
Double side double density drive 54" ..... $249 
Tandon TM 100-1 5%" SS SD drive 
290 KB capacity ........................ $208 
Tandon TM 100-2 5v?" DS DD drive 
500 KB*capacily uus ea ARS $269 
Tandon TM 100-4 5%" 96 TPI drive 
IMB capacity „еса ташаб $379 
MEMORY: 
64K — $189 128K — $289 
256K — $499 512K — $799 


jr APPLE COMPATIBLE COMPUTERS 
BASIS & FRANKLIN AVAILABLE * 


ComPuSHACK: 


CP/M and РА$САП1..................... $1950 
OTHER PRODUCTS FOR APPLE II 
Description Sale Price 
VERSAcard-multifunction board .......... $169 
BSR Transducer ан t meo evan v NOE ER $19 
Applications/Demo Disk .................... $25 
Parallel Printer Card ..,.................... . $69 
PRT-1 with cable ........................... $75 

PRT-1 with EPSON 80/100 screen graphics 

dump with cable -Graffitti card- ............. $99 
PRT-1 with NEC8023 or C-10th 

PROWRITER screen Dump Graphics ........ $99 
T6K ТӘП Саг uersu suc A haeo adr eai $89 
SAK Fama 52 pet T Rare Coo a ей $175 
64K ram card including DOS 3.3 

disk emulator ............................ $279 
128K ram card including DOS 3.3 

diskcemulator-: Seva а wane каке $369 
PASCAL disk emulator ..................... $39 
DOS 33 disk emulator ...................... $39 
Visicalc Expand Program ................... $59 
VERSAbox Spooler/buffer 16K 

Centronics Input/Output .................. $199 
VERSAbox Spooler/buffer 16K 

Centronics and RS232C .................. $239 
BYTE October 1982 
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800 ATARI computer and disk 


ATARI GING? ts Шун: $1099 
400 ATARI computer and disk 


GVE "osa cad aceto p qs $799 

Double side double density drive .......... $649 

Add on drive ............ Lex heb unis $399 

VIG 20 Mc" $299 

NEC computer PC8000 ..................... call 

Xerox Computer B20 Toman visas E PR EE s call 

DISK DRIVES 

TANDON: 

TEM OO STE ое RACE с TUE DUROS A Ea ups $208 

TM '-IDOSS oaa leat due IR е оа Д $269 

MIO ушеуин desse vi v s aa eb tds $379 

FM BIB]: Sse oc Ras ra es $399 

TMUBEIBAE derriere дя RS EE E acc vn Ee ue ЫЗ $499 

TIVE GO] «:5. IBI оа X ROC ROUEN Rotae cá $899 

TM 603-10 MB usce dr C ERU aah aw жааз $1049 

SHUGART: 

SA AUD. velba X Е REDE e. $215 
АБО MX" m $281 
BÜO/BOJT «s dnd а Vxaced ue emus $379 
BO tates att ca eames Aah eas E E $535 

SIEMENS: 

FOD: 10055 aio va ECRIRE NC ORC CC ARR $199 
^02. MARET $259 
100*8 2 va de E E do MISCO Ей жаке $349 
200-8 oia doe xo eC REN OD CR ERES $449 

QUME 

DED: aria vem E DA EE E Idee honte $279 

p. —  —— ea aia ae ae ee 474 

TEAC: 

EB SOR Mee mM $199 

EID SB. uii eae ws ta WO Ea CART ЕЗ $299 

Piso MEME $299 

POSOF Pp PE . $399 


CABINETS/POWER SUPPLY 

Dual 8" disk drive cabinet with power supply $249 
Cabinet/power supply for single 8" drive .. $179 
Dual 5%" disk drive cabinet with power.supply $99 
Single 5%" disk drive cabinet with 


power supply ........... "nem $69 
2 single side double density 8" disk drives, 

cabinet/power supply ................... $895 
MONITORS & PRINTERS 
МЕСТА green аа onset eR ica ЖУЗ $169 
BMC 12 green ьс. ope ди каж oedema gees $95 
BMC 12" green (high res.) ................ $149 
BMG 13 color THODILOE zur ege $289 
C. ITOH Prowriter parallel ................ $499 
C. ITOH Prowriter serial .................. $599 


C. ITOH Prowriter 15" carriage ... Parallel. $699 
serial .. $799 


F10 Daiseywheel letter quality ........... $1495 
OKIDATA 

82А ........ ..... $459 83A ............ $730 

ЗААР uocis ss $999 84AS .......... $1099 
EPSON MX-80 .......... $469 

MX-80 FT ....... $539 MX-100 ......... $699 
BROTHER HR1 .........................- $799 
SMITH CORONA TP1 .................... $599 
ATTACHE: 


The 18-pound portable, compact turn key computer 
system, by OTRONA contains: Z80A processor, 
DMA processor, 2 double size double density 
drives, high resolution graphics, built-in 
diagnostics, CP/M, Wordstar plus, Basic 80, 

Valet, and other items included. DC operator and 
battery backup. Multifunction expansion 

(optional) ..... ое E EE A Г Г С $3999 


Soon Opening Retail Stores Throughout U.S.A. 


FRANCISE INQUIRIES WELCOME 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


24-HOUR ORDERING SERVICE 
TOLL-FREE TELEPHONE NUMBERS 
Outside California: 800-854-8428 
Inside California: (714) 730-7207 or (408) 973-1444 
Telex: 18-3511 Answer Back CSMA 
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ALL FLOPPIES 
REPAIRED QUICKLY 
AT LOW COST 


ComPuSHACK 


Computers - Video Games 


2630-H Walnut Avenue 
Tustin, CA 92680 
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Software Review 


Edu-Ware's Statistics 3.0 


Brownlee Elliott 
2694 Brady Dr. 
Bloomfield Hills, MI 48013 


It's almost routine now to hear that a company has up- 
graded a popular software package. All too often, how- 
ever, the package has been upgraded more in price than 
in performance. But there are exceptions, and Edu-Ware's 
Statistics 3.0 is one. Edu-Ware has changed what was a 
mediocre package with a serious bug into a sophisticated, 
reliable, and useful tool. 

To describe the improvements in Statistics 3.0, I will 
have to use some statistical terms. However, I have in- 


At a Glance 


Computer 
Apple II with 48K bytes and 
Applesoft 


Name 
Statistics 3.0 


Type 

Statistical package Documentatlon 
6-page leaflet 
Manufacturer 
Edu-Ware Services Inc. Audience 

Primary: social science 
researchers using small data 
sets and a limited number of 
statistical procedures 

Price Secondary: teachers and 
529.95 others needing a simple 
Statistical package for com- 
puting means, standard 


deviations, etc 


22222 Sherman Way 
Canoga Park, CA 91303 
(213) 346-6783 


Format 
5%-inch disk for both Apple 
DOS 3.2 and 3.3 


Language 
Applesoft BASIC 


400 October 1982 © BYTE Publications Inc 


cluded a glossary for those who may be unfamiliar with 
these terms (see text box). I will supplement the glossary 
with occasional definitions and explanations as we go. 

While Statistics 3.0 can't rival SPSS or SAS, those 
gargantuan statistical packages for mainframe com- 
puters, this package for the Apple II is well worth its price 
of $29.95. Statistics 3.0 has six statistical procedures, a 
data-editing procedure, and a disk-storage procedure. 
The whole package fits easily within the memory of a 
48K-byte Apple II with Applesoft BASIC. Despite limited 
documentation, Statistics 3.0 is user-friendly. And best of 
all, the whole package does what it's supposed to 
do—calculate statistics accurately. 

People who have not had a college course in statistics 
will have some trouble understanding such terms as 
measures of central tendencies, population (which has a 
special meaning in statistics), and sample (which also has 
a special meaning). 

But people untrained in statistics will probably want to 
use only one of the programs: the "Mean, Variance, and 
Standard Deviation" program. Even for this one program 
alone, the package is worth its price. 


The Programs 
A mean, in case you haven't taken a college statistics 
Course yet, is an average—the typical score or whatever it 


About the Author 

Brownlee Elliott holds a doctorate in education from Wayne State 
University. While earning his degree, he also completed a minor in 
statistics. 


Everybody's making money 

Selling microcomputers. 

Somebody's going to make money 
servicing them. g | 


New NRI Home Study Course Shows 
You How to Make Money Servicing, 


Repairing, and Programming 
Personal and Small 
Business Computers 
Seems like every time you turn around, 
somebody comes along with a new computer for 
home or business use. And what’s made it all 
possible is the amazing microprocessor, the tiny 
little chip that’s a computer in itself. 
Using this new technology, the industry is 
offering compact, affordable computers that handle 


` things like payrolls, billing, inventory, and other jobs 


for businesses of every size. ..perform household 
functions including budgeting, environmental sys- 
tems control, indexing recipes. And thousands of 
hobbyists are already owners, experimenting and 
developing their own programs. 


Growing Demand 
for Computer Technicians 

This is only one of the growth factors influenc- 
ing the increasing opportunities for qualified com- 
puter technicians. The U.S. Department of Labor 
projects over a 100% increase in job openings for the 
decade through 1985. Most of them new job’ created 
by the expanding world of the computer. 


Learn at Home in Your Spare Time 
NRI can train you for this exciting, rewarding 

field. Train you at home to service not only micro- 
computers, but word processors and data terminals, 
too. Train you at your convenience, with clearly 
written “bite-size” lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

Your training is built around the latest model 
of the world's most popular computer. It's the amaz- 
ing TRS-80™ Model III, with capabilities and fea- 
tures to perform a host of personal and business 
functions. No other small computer has so much 
software available for it, no other is used and relied 


(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 


on by so many 


people. And it’s yours E 
to keep for personal or busi- v er 
ness use. wu 


You get plenty of practical 
experience. Using the NRI Discovery Lab® that also 
comes as part of your course, you build and study 
circuits ranging from the simplest to the most 
advanced. You analyze and troubleshoot using the 
professional 4-function LCD digital multimeter you 
keep to use later in your work. Then you use the lab 
and meter to actually access the interior of your 
computer. . build special circuits and write pro- 
grams to control them. You "see" your computer 
at work and demonstrate its power. 


Computer Assisted Instruction 
Your TRS-80 even helps train you. You receive 

4 special lesson tapes in BASIC computer language. 
Using them in your microcomputer, you "talk" to it 
as you progress. Errors are explained, graphics and 
animation drive home key points. Within a matter of 
minutes, you'll be able to write simple programs 
yourself. 


Become the Complete 
, Computer Person 
In addition to training in 


BASIC and advanced machine lan- 
guage, you gain hands-on experi- 


ence in the operation and application of computers 
to business and personal jobs. You're trained to 
become the fully rounded, new breed of technician 
who can interface with the operational, program- 
ming and service facets of today's computers. You're 
ready to take your place in the new electronic age. 


Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive Heath/Zenith computer- 
programmable 25” diagonal color TV. .. Industrial 
Electronics, Design Technology...and other state-of- 
the-art courses. 


Free Catalog...Mail Card 
No Salesman Will Call 

Send the postage-paid card for our 100-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80's. If card has been removed, please write to us. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Ave. 
| EF Washington, DC 20016 


We'll give you tomorrow. 
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Statistical Glossary 


Reduced to its simplest terms, statistics tries to do two 
things: (1) summarize (or describe) a series of measurements; 
(2) give the probability that a series of measurements turned 
out the way they did simply by chance. In one way or an- 
other, most statistical terms can be defined in one of these 
ways. 1 

The mean is the average of a group of measurements—the 
most. typical. The mean is one of a number of measures of 
central tendency, all of which try to show what a typical case 
is like. 

The variance and standard deviation indicate whether 
cases are grouped close to the mean or spread far apart. If the 
variance and standard deviation are small, the cases are 
grouped close together; if the two are large, the cases are 
spread far apart. 

Grouped data is in this form: 5 cases were 42; 8 cases were 
43; 17 cases were 44; etc. It is an economical way of dealing 
with raw. data involving a large number of cases and a 
relatively small range of possible scores or measurements. 

Ungrouped data is simply a list of all the actual scores or 
measurements presented case by case. 

Paired measurements present two or more scores for each 
case. For example, an educational researcher might have a 
reading score and an intelligence score for each student. 

A contingency table presents a series of numbers in rows 
and columns; the numbers are frequency counts of some 
type. For example, a contingency table might show the 
number of students who answered a test question true and 


is you're measuring. The variance and standard deviation 
are rough measures of whether the scores are clustered 
close together or spread far apart. 

Users without statistical training will have two prob- 
lems with the "Mean, Variance, and Standard Deviation" 
program; they must know whether they want population 
or sample statistics and grouped or ungrouped data. 

Unles you know for sure that you want sample 
statistics, you should ask for population statistics. The 
two methods produce slightly different variances and 
standard deviations, but sample statistics have a precise 
technical use that needn't concern most users. 

You have grouped data if it is in this form: "three peo- 
ple got a score of 39; five people got a score of 40; eight 
people got a score of 41; etc." You have ungrouped data 
if all you have is a list of numbers. If three people got a 
score of 39, that number will appear three separate times 
in your list. 

The other five statistical procedures in the Statistics 3.0 
package require specialized knowledge. They are Pearson 
Product Moment Correlation, normal distribution, Chi 
Square distribution, Chi Square test, and t-test. (All these 
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the number who answered false; also, the numbers might be 
broken down by sex. The results of BYTEs BOMB survey 
could be presented in a contingency table (the rows could be 
the ratings, the columns could be the articles). 

A population is the total group being described in a 
statistical analysis. A sample is a part of that group; usually, 
a sample is chosen in some manner that makes it likely that 
the sample is similar to the total population. 

The normal distribution is the mathematical distribution 
that many measurements are likely to take in nature. Most 
statistical probabilities are based on the normal distribution. 

SPSS and SAS are statistical packages f or mainframe com- 
puters; they contain dozens of programs and their documen- 
tation runs to several hundred pages. 

А correlation coefficient shows the extent to which two 
sets of measures are "in step"; that is, as one measure gets 
higher, the other more or less consistently gets either higher 
or lower. 

The Pearson Product Moment Correlation ís a specific 
procedure for calculating a correlation coefficient. (The coef- 
ficient is not in itself a probability figure; that would require 
further calculations.) 

Chi Square, t-test, F-ratio, and Analysis of Variance are all 
ways of measuring the probability that a set of measurements 
came out the way it did just by chance. Which of these four 
ways is best in a given situation depends on the mathematical 
characteristics of the measurements or numbers. 


procedures are used to determine the probability that a 
particular group of numbers came to be arranged the way 
they are simply by chance. The normal distribution pro- 
cedure is also used to determine percentile scores, which 
can be used to compare an individual measurement or 
score to the overall average.) 

The correlation-coefficient program calculates the 
Pearson Product Moment Correlation for two sets of 
paired measurements. Aside from misspelling the name 
"Pearson" in the documentation, this is a good program. 
Its output is the correlation coefficient and the number of 
cases. 

The normal distribution gives either the probability or 
the percentile value for an input standard deviation and 
its mean. This distribution could be used to establish 
percentile values for a set of scores or for an individual 
score; it could also be used in procedures where a z score 
and its probability (or percentile value) are needed. (In an 
earlier version of Edu-Ware's Statistics, this program did 
not work properly; in this version, theerror has been cor- 
rected.) 

The Chi Square distribution gives the probability for 


The RAM67 


Our RAM67 static RAM offers low power for 
cool operation and high reliability. It is the 
first S100 memory of its size to offer battery 
back up. The RAM67 will run without wait- 
states with any present S100 bus CPU. 


Advanced static RAM67 features: 


Ш Low power CMOS RAM 

[.] 100 ns access time 

О No wait states with our 10 MHz 
Lightning One™ 

[18/16 bit operation 

O Phantom disable 

[ ] Battery back up option 

If you need high performance and high relia- 

bility at an afTordable price, the RAM67 is the 

memory for you. 


128K RAM Sousa $1495.00 
Battery back-up option ........... $100.00 
The Lightning One 


The Lightining One is the fastest S100 CPU 


board presently available. The 8086 processor 
with its two co-processors, the 8087 and 8089, 
provide exceptional data manipulation, nu- 
meric processing and I/O handling capability. 


The Lightning One features; 


[18086 or 8088 16 bit processor 

LJ 4,5,8, or 10 MHz jumper selectable 
operation 

О Optional 8087 апа 8089 co-processors 

LJ Onboard monitor with diagnostics 

0 9 vectored interrupts expandable to 65 


LOMAS DATA PRODUCTS, 


When you need mini-computer performance 
at micro-computer prices, the Lighining One 
should be your choice. Benchmarks available. 


Prices start ат................... $395.00 


Other LDP Products 


In addition to the RAM67 and Lightning One, 
Lomas Data Products offers the following fine 
products: 


O HAZITALL System Support 

2 serial ports, 2 parallel ports, clock/calendar, 
9511 or 9512 math support (option), hard disk 
controller host interface ..... A & T, $325.00 


LI LDP72 Floppy Disk Controller 

Single or double density operation, single or 
double sided disks, controls both 8" and 5\4” 
floppy drives, digital data separator for adjust- 
ment free reliable operation .............. 


X 2d 
gne = jw - 


For 16 bit computing on the S100 bus, 
come to the leader... 


a sat 
ACKER) 
#5 


[] LDP128/256K Dynamic RAM 

An advanced dynamic RAM with static like 

performance. An ideal choice for large mem- 

ory configurations where cost is an important 

consideration. No DMA, or reset restrictions 
. A & Т, 128K $795.00, 256K $1395.00 


O EDP88 8088 CPU Board 

Ideal for inexpensive systems requiring the pro- 
cessing power of a 16 bit instruction set. The 
LDP88 has up to 8K of on-board EPROM, ІК 
bytes of RAM, 1 serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a single 


board 8088 processor ....... A & T, $349.95 
Software Available 

L] CP/M-86* 

Full track buffered BIOS, memory disk support, 

double density format ............. $300.00 

L] MP/M-86* 


Full MP/M-86 implementation, hard disk and 
floppy disk support, plus memory drive. 1, 2 and 
5 user configurations. 


O MS-DOS** 
TheIBM Personal Computer operating system, 
includes macro assembler .......... $250.00 


L] Other software: 
BASIC86, BASCOM86, FORTRANS6, C, 
FORTH. 


*CP/M-86 & MP/M-86 trademark of Digital Research. 
**MS-DOS trademark o f Miaoso ft, 
Lightning One trademark of Lomas Data Products, Inc. 


Dealer and O.E.M. inquiries invited. 


INC. 


729 Farm Road, Marlboro, Massachusetts 01752 J Telephone: 617-481-2822 
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any Chi Square value with its associated degrees of 
freedom. But the user must first calculate Chi Square 
(and the degrees of freedom) from a contingency table. 
The Chi Square test program does this calculation. It 
calculates Chi Square and the degrees of freedom from an 
input contingency table. The expected values for the con- 
tingency table are part of the output. The user cannot 
specify expected values. 

The t-test program gives the t value for the difference 
between two means or for a single mean compared to a 
predetermined value. In the comparison of two means, 
the user can specify either that the two standard devia- 
tions are equal or unequal. This is a minor flaw in the 
program; it would have been better to always use the 
unequal-standard-deviations formula because the results 
are unchanged if the standard deviations happen to be 
equal, 


Features 

Data for the various programs can be entered in either 
of two ways: from the keyboard or from a disk file. Data 
entered from the keyboard can ›е saved in a disk file. In 
either case, data entry is virtually foolproof; in the key- 
board mode, the program will not accept anything but 
numbers. 

But users do have to discover for themselves the need 
for a carriage return after each data entry. (Perhaps we 
should assume that everyone knows this, Unfortunately, 


CP/M 
COMPUTER BASED 
TRAINING 


IS HERE AT LAST! 


^T 
а denn a” 


INTRODUCING | А 
Torricelli 
author 


A new way to train personnel for 
industry or students from grade 
school to college. No computer 
experience is needed to write a 
course with AUTHOR. The pro- 

1 gram will guide you step by 
step. Many can now learn from 
the expertise of one. 

Features include: 

e Built-in fuli screen editor 
using WordStar ™ com- 
mands for rapid on-screen 
editing and course genera- 
tion. - a 

e Creation of courses for mass 
distribution is fully sup- 
ported. 20% royalties for 
courses submitted for our 
courseware catalog. 


404 


October 1982 € BYTE Publications Inc 


Requires CP/M'M 2.2, 4BK, and 
24 x 80 CRT. Available on 8" 
(3740) Single Density Disk. 
Contact distributors for other 
formats. 

Package includes; Torricelli 
Author program, a linear 
presentation program, com- 
plete documentation, two 
courses of instruction and 
description of the entire educa- 
tional software line. $295 


California residents add 6% tax. 
Visa/MasterCard accepted. 


"CPIM is a trademark ot 


Digital Research. 


*WordStar is a trademark of 


Micro Pro Int. 


THE ANSWER 

IN COMPUTERS 
6035 University Avenue, #7 
Sàn Diego, CA 92115 
714-287-0795  . 
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however, assumptions like this are often behind the 
plethora of poor documentation for microcomputers.) 

Data in the disk files can also be edited. Reading the 
documentation is necessary to discover how to do this. 
The commands are not part af the display menus. 

Also, data can be saved only on the Edu-Ware disk 
itself. This can be a disadvantage for users with 
numerous files because the disk is copy-protected so well 
that you can't even get a catalog of the programs. 

This lack of the ability to run a "Catalog" command on 
the disk has another disadvantage. Users are limited to 
using Apple II's Silentype thermal printer for printouts. I 
could discover no way to modify the print routine to get 
printouts on my IDS 440 impact printer (and I wanted to 
make some printouts to accompany this article). 

The package does have an interesting, error-trap rou- 
tine to catch hardware and disk problems. The routine 
lists the error (e.g., end of data) and givesthe line number 
and program name. It then explains the cause of the error 
and what should be done to correct it. 

Inadvertently, I fooled the error-trap routine with one 
procedure. I had covered the write notch on my disk so 
that I would not accidentally alter the program as I tried 
to "trick" it with incorrect entries (like using letters in- 
stead of numbers for data). Then, forgetting about the 
write notch being covered, I tried to save a data file. In- 
stead of catching the problem, the program went into an 
endless loop. _ 


Conclusions 

Overall, this is a fine program for someone who wants 
something more than a programmable calculator, but 
something less than an IBM mainframe. Teachers could 
use it to quickly calculate average test scores. Social 
studies researchers could use it to calculate various kinds 
of probability statistics. 

The documentation could be improved with a tutorial 
to teach novices how to run the program. In addition, the 
documentation should show sample runs for each pro- 
gram and give at least a simplified technical explanation 
for the "Mean, Variance, and Standard Deviation" pro- 
gram. 

The package would also be improved if data files could 
be kept on separate disks. And the package should pro- 
vide some way to use printers other than the Silentype. 

In addition, the package would be more complete if it 
had an Analysis of Variance procedure, which has more 
applications (and fewer mathematical restrictions) than 
the t-test. Also, it would be nice if the program calculated 
t-test and F-ratio (Analysis of Variance) probabilities 
along with the normal distribution and Chi Square prob- 
abilities it now calculates. 

But statisticians could probably find "one more thing’ 
to add no matter how many procedures were in the 
package. I'm willing to keep this one—even without 
Analysis of Variance. After all, there was a time not so 
long ago when I didn't know what variance was, much 
less that it could be analyzed. в 


THE FOURTH SOURCE™ 


NEW FORTH PROOUCTS 


Û Personal FORTH for the IBM-PC by FORTH Inc. 

Multitasking, full screen editor, floating point support, DOS 

file handler, color monitor support, turnkey compiler. $300 
C) MULTI-TASKING FORTH CP/M, Northstar & Micropolis. 

A-FORTH by Shaw Labs, Ltd. can operate your micro like 

a mainframe. Print, sort, and inter-activly input, all at the 


same time 


$395 


О FORTH TUTORIAL by Laxen & Harris. Two 8" CP/M disks 

with documentation and a copy of "Starting FORTH” by 

Brodie. The easy way to learn FORTH. $95 
Û “And so FORTH” by Huang. An indepth how-to book 

about FORTH with a 280 implementation. Follows the fig- 


MVP-FORTH - A Public Domain Product 

MVP-FORTH contains a kernal for transportabillty, the FORTH-79 
Standard Required Word Set, the vocabulary for the instruction book, 
STARTING FORTH, by Brodie, editor, assembler, many useful routines, 
and utilities. 


MVP-FORTH PRODUCTS for CP/M® IBM-PC® and Apple® 


O MVP-FORTH Programmer's Kit including disk with 
documentation, ALL ABOUT FORTH, and STARTING 


FORTH. Assembly source listing versions. $100 
[1 MVP-FORTH Disk with documentation. Assembly source 
listing version. $75 
О MVP-FORTH Cross Compller with MVP-FORTH source in 
FORTH. $300 
[1 MVP-FORTH Programming Alds for decompiling, 
callfinding, and translating. $150 
О MVP-FORTH Assembly Source Printed listing. $20 
O ALL ABOUT FORTH by Haydon. $20 


* * *MVP-FORTH operates under a variety of CPU's, 
computers, and operating systems. Specify your computer and 
operating system. * № ж 


FORTH MANUALS, GUIDES & DOCUMENTS 


FORTH model. $25 
MORE FORTH DISKS 
FORTH with editor, assembler, and manual. eSource provided. 
Specify disk size! 
Û APPLE (1/1 + by О PET® by FSS $90 
MicroMotion $100 О TRS-80/t® by Nautilus 
Û APPLE Il by Kuntzee $90 Systemse $90 
Û ATARI? by PNS $90 Û 8800 by Talbot 
О CPIM® by $100 Microsystems $100 
MicroMotion Û 8809 by Talbot 
C] CROMEMCO? by Inner Microsystems $100 
Access $100 О 280 by Laboratory 
О HP-85 by Lange» $90 Microsystems $50 
О IBM-PC9 by Laboratory [1 8088/88 by Laboratory 
Microsystems $100 Microsystems $100 


Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tutorial, 
S-Stand Alone, M-Math Chip Support, X-Other Extras, 79-FORTH-79. 
Specify Disk Size! 


O APPLE ИЛ!+  MicroMotion, Û TRS=80/ or til by Miller 


ЕС, & 79 $140 Microcomputer Services, 
О CPIM by MicroMotion, F, X & 79 $130 
F & 79 $140 O 8809 by Talbot Micro- 
systems, T & X $250 


О H89/289 by Haydon, 
T&S $250 L] 280 by Laboratory Micro- 
systems, F&M Each $100 

Û 8088/88 by Laboratory 


e 
О PETbyFSS,F&X $150 al 


Û H89/Z89 by Haydon, T $175 


Each $100 


CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code. eRequires 
FORTH disk. 


Û CP/M $200 О IBMe $300 
О H89/289 $200 О 8086° $300 
Û TRS-80!/ $200 Û 280% $300 
Û Northstar? $200 LJ 6809 $350 
О tig-FORTH Programming Alds for decompiling, callfinding, 
and translating. $150 


fig-FORTH Model and Source, with printed Installation Manual and 
Source Listing. 


О APPLE 1® ,5'4 Û 8080/280* , 8 


Û FORTH Encyclopedia by 
Derick & Baker. A compiete 
programmer's manual to fig- 
FORTH with FORTH- 79 
references. Flow charted, 


О Starting FORTH by Brodie. 
Best instructional manual 
available. (soft cover) $16 

О Starting FORTH (hard 
cover) $20 


2nd Ed. $25 
C] METAFORTH by Cassady. 
Û 1980 FORML Proc. $25 Cross compiler with 8080 
O 1981 FORML Proc. code $30 
2 Vol. $40 О Systems Guide to tig- 
Г] 1981 Rochester Univ. FORTH $25 
Proc. $25 O Caltech FORTH Manual $12 
О Using FORTH $25 O invitation to FORTH $20 
Û Threaded interpretive Manual $20 
Languages $20 — CPIM User's Manual, 
O AIM FORTH User's MicroMotion $20 
Manual $12 р FORTH-79 Standard $15 
O APPLE User's Manual О FORTH-79 Standard 
MicroMotion $20 Conversion $10 
Û TRS-80 User's Manual, 
b ино О тиу у, 
ÛU installation Manual for fig-FORTH, contains FORTH 
model, glossary, memory map and instructions $15 


Source Listings of flg-FORTH, for specific CPU's and computers, The 


Installation Manual is required for implementation. Each $15 
О 1802 [] 6502 Û 6800 Û AlphaMicro 
Г] 8080 О 8086/88 O 9900 L) APPLE II 
C) PACE О 6809 О NOVA О PDP-11/LSI-11 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC.) VISA, MasterCard or COD's accepted. No billing or unpaid PO's. Callfornia 
residents add sales tax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air: $5 for each item 
under $25, $10 for each item between $25 and $99 and $20 for each item over 
$100. Minimum order $10. All prices and products subject to change or withdrawal 
without notice. Single system and/or single user license agreement required on 
some products. 

DEALER & AUTHOR INQUIRIES INVITED 


C 8086/88, 8 C] H89/Z89, 51/4 Each $65 
MOUNTAIN VIEW PRESS, INC. 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
BYTE October 1982 
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Program Your Own Text Editor 


Part 2: Install the Video-Display- 
Oriented Text Editor on Your System 


Richard Fobes 
Creative Computer Services 
POB 1327 
Corvallis, OR 97339 


Last month, we covered the concept of the VDO text 
editor, a video-display-oriented text editor that avoids 
the common convention of embedding text-processing 
commands in text. The VDO text editor uses a fast, 
refreshing video display to completely update the 
displayed text whenever a change is made. The result is 
an easy-to-use system that continually displays the cur- 
rent state of the text on the screen. 

The major component of this concluding part is listing 
1, a heavily documented assembly-language program 
compatible with both 8080 and Z80 microprocessors. The 


comments contain the information necessary for install- 
ing the VDO text editor on virtually any Z80- or 
8080-based system with a fast parallel or memory- 
mapped display. (Changes to the program should also be 
easy to make.) 

As indicated by the label table at the end of listing 1, 
the system-dependent sections are placed at the beginning 
(variables and vectoring addresses) and the end (the key 
assignments in the EDIT routine) of the program. Listing 
2 is the series of routines used on the author's Digital 
Group System, as mentioned in part 1.8 


Listing 1: Complete listing of the VDO text editor. Although the listing is in Zilog's Z80 assembly language, only those instructions 
available to Intel's 8080 microprocessor have been used. Once assembled, this program will run on the 8080, 8085, or Z80. 


99% A Video Display Oriented Text Editor eee 
$99 $65 
999 ( "VBO" Text Editor ) ir 
$99 $99 
099000000000 00000000000000000000000000090908000000 


Written by: Richard Fobes 


Capyright 1979 & 1981 bys 


Creative Computer Services 
P. 0. Box 1327 
Corvallis, OR 97330 


ALL RIGHTS RESERVES 


NOTICE: Reproduction in any forn of any part of this progran 
except for personal (strictly non-commercial) use, is strictly 
farbiddes without the prior express vrittea consent of 
Creative Conputer Services, Corvallis, Oregon. 

(Anyonn interested in distribution rights should write to 
Creative Computer Services at the above address.) 


This text editor is designed to mahe text editing much aore 
convenient by keeping the updated text visible on the screen 
asd by ashing chasges in the text as soon as a hey is pressed. 


This prograa is written for 8080 or 200 nicroprocessor-based 


conputera. It occupies less than 2.2K bytes of aenory. 
The anenonics used here are the standard Zilog anenonics 
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given in the 780 Techaical Hanual fron Zilog, Inc. except 
that the ADB, ABC, and SBC instructions used here do not 
include the А" register in the list of operands. Although 
100 anenonics are used, only the instructions coason to both 
the 0060 aad 780 are used here. All nuabers ore expressed 
in decinnl notation. All text strings sre in ASCII with 

the пові significant bit set. ) 


( 0990900 09692000000 IIIIII 2000000900080 000600000000 ] 


С Indicate that the aschine code is to start at eddress 
1535 decimal (1.5K) 1 ] 
8T 1534р 


E Juap to the start of the editor: 1 
EDIT, 


Г 962900203932002023659329909990903050050005090950950903:952000059032909032903 


Vectors to external input/output subroutines: 
LIIIIITEIEIEELEIIIITEILEEEITIFIIELIILIILIDSIT dl 1 


RESET, 


4308208 

This subroutine must initialize all peripheral devices. Il is 
called each tine the editor is entered either fron the initial 
start-up or fron a hardware reset operation: 1 


RESET. JP — XXXXX 


Listing 1 continued on page 40€ 


MOS uP seminars and 


workshops (continued 


RCA helps you stay in step with current technology. 


CMOS is the wave of the future in 
systems design. Now, RCA—the 
company that invented CMOS—is 
offering one-day seminars and five- 
day intensive workshops to give you 
the information you need to design 
the products ofthe 80's. 


Free seminars 


Our comprehensive one-day 
seminars will give you the informa- 
tion you need to design in the 1800 
series. 

The seminar is from 8:30 to 12:30. 
From 1:30to 3:30 there will be an 
optional equipment demonstration. 

1. The microprocessor 
e New product previews 
e Architecture of 1802 and 

1805/1806 
e Peripheral devices: RAM, ROM, I/O 
e Hegister usage 
e Memory addressing 

2. Software 

e Utilities, math packages, assem- 

blers, high-level languages 

3. Systems support 

e Development systems 
e Micromonitor 
e Microboard Computer Develop- 

ment System 

4. Microboards 
e Single-board computers 
e Memory modules 
e Digital |/O modules 
e Analog modules 
e Accessories 
5. Customer support 

e Field technical specialists 
e RCArepresentatives, distributors, 

sales offices 
e Technical literature 
e Repair and software update service 


Reserve space now. Don't miss this 
opportunity to prepare for your 
future. Return the coupon today. Or 
call toll-free 800-526-3862. 

(In New Jersey call 201-685-6533.) 


Seminar schedule 
овоа: Boston, МА 
SeDL2B лата Detroit, М! 
@ © is eee eee qva Milwaukee, WI 
o ET PP Pomona, СА 
8e D MET D: Ft Lauderdale, FL 
Oel 1952 вот Seattle, WA 
(ОСО E Cleveland, ОН 
Gl. ETENEE Oklahoma City, OK 
GL OB sudare ci ebd en Raleigh, NC 
МОУ кае» Newport Beach, CA 
NOV Өк ES CERA Santa Clara, CA 
NOV ТӨ eno ее оа; Philadelphia, PA 


Watch for our 1983 seminar 
and workshop schedule. 


You'll get hands-on experience, using the new 
CMOS Microboard Computer Development 


Five-day workshops 


Our intensive five-day workshops 
will give you the knowledge you need 
to design CMOS microprocessor- 
based systems for any application. 
You'll see why we say CMOS is in 
your future: it offers advantages no 
other technology can match. 

This comprehensive workshop 
costs only $950. The price includes: 
Microboard Computer Development 
System with both BASIC high-level 
language and Assembler/Editor; and 
twocassette recorders. Total value is 
$849. 


System. (Terminal optional.) 


When the work is over, the 
above equipment is yours to keep. 
If you bring your own develop- 
ment system, you pay only $300. 

We'll also provide a terminal for 
your use during the workshop. (Which 
you can purchase at the special price 
of $375.) 


Workshop schedule. 
Sept. 1310 17 ..... New Orleans, LA 
Sept. 27 to Oct.1 ...... 


EEEE N Tampa, FL 


mm шып СТ E M шиша и шыша шша ша uD ë LL. 
Microsystems Marketing, RCA Solid State Division 
Route 202. Somerville, New Jersey 08876 
[] Please register me for the RCA CMOS Seminar or Workshop indicated below. 
О Please send me more information on RCA CMOS Seminars and Workshops. 
Name 
Company 
Address 
City /State/Zip 
Seminar date/City 


ашни шып кшз кшк ee Бир 


Рһопе LLL | 


Workshop date/City 
Mace es T 79 
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Listing 1 continued: 


t 

KEY, ST 

232999 

This subroutine gets the status of the keyboard port. The Z 
flag is set if the keyboard strobe is off, and it is cleared if 
the keyboard strobe is on. If the strobe is on, the ASCII 

code is placed in the seven least significant bits of register 
A and the nort significant bit is set. If the strobe is off, 
the contents of register A are uniaportant. This subroutine is 
used only for the automatic repeat feature. Registers HL, DE, 
and BC must not be changed by this subroutine. J 


KEY,ST JP — XXXXX 


[ 

KEY. IM 

+09993 

This subroutine gets the next ASCII code from the keyboard. 

It waits for a key to be pressed and released before it returns. 
If & key is already pressed when this subroutine is called, 

it waits for the key to be released before waiting for the 
next key to be pressed and released (to avoid possible 
confusion with the key which was pressed earlier, probably for 
a different purpose). The ASCII code for the pressed key is 
placed in register A with the nost significant bit set. 
Registers HL, DE, and BC must not be changed by this 
subroutine. J 


KEY.IM JP — XXXXX 


t 

UP.LFT 

+999299 

This subroutine initializes the video display such that the 
next character to be displayed by the CH.QUT subroutine will 
appear in the upper left corner of the screen. If the display 
is of the nenory-napped type, this subroutine would siaply 
initialize a variable to point to the first address of the 
display area of memory. For other video display types a 
special code is usually available to cause such an action to 
occur, Registers HL, DE, and BC must noi be changed by this 
subroutine. 1] 


UP.LFT JP — XXXXX 


L 
v8. OUT 


:40099090 


This subroutine outputs one ASCII character to the display 
device. Wo control codes are sent to the video display by this 
subroutine. After each WIDTH nunber of characters have been 
sent to the display by this subroutine, the next choracter 
position aust be the first character position of the next line. 
If the display needs CR’s (carriage returns) or Line Feeds to 
start a new line, this subroutine must provide thes when the 
appropriate nuaber of characters have been sent. (See WIDTH 
variable.) 1? the display is of the memory sapped type, this 
subroutine would get the pointer (variable) mentioned in the 
UP.LFT subroutine (above), it would place the indicated character 
in that nenory position, and then increment the pointer. This 
subroutine can assuae that the character to be displayed is 

in register A with the nost significant bit set. Registers 

HL, DE, and BC must not be changed by this subroutine. J 


CH,OUT JP — XXXXX 


L 

PROUT 

GALLEI] 

This subroutine sends one ASCII character, carriage return or 
Line Feed to the printer. The ASCII code to be printed is in 
register A (in the seven least significant bits). If the 
setting af the most significant bit of the byte is inportant 
to the printer, it should be taken care of by this subroutine. 
Registers HL, DE, and BC must not be changed by this 
subroutine. ) 


PR.OUT JP — XXXXX 


L 
H8. IN 
*9469 


This subroutine inputs text from the mass storage device. 
On input, HL contains the nenory address of the first (and 
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lovest) location in which to store a byte, and BC contains the 
махілия number of bytes which can be inputted by this subroutine. 
Upon return, HL aust contain the address of the last byte which 
was read in (unless an error occurred). If there was not enough 
roon in aenory for the text to be inserted, the І flag must be 
set. If an input error occurred (or if no text vas found 

for insertion), the Z flag must be cleared and the carry flag 
must be set. (1? no error occurred, both the Z flag and the 
carry flag aust be cleared.) If an audio cassette is used as 
the mass storage device, this subroutine sinply inputs a string 
of 8-bit bytes into memory either until a zero byte is reached 
or until a longer than usual tine delay has expired since the 
last byte was inputted. If a digital cassette tape, a floppy 
disk, or a hard disk is used as the nass storage aedia, this 
subroutine aust request (from the user) inforaation as to 

where the text is to cone fron (in the form of a ?і1епаме, 

a file nuaber, or the first and last block numbers which 
contain the text). Also, in all cases, this subroutine 

aust make sure that the number of bytes inputted does not 
exceed the maxinua byte count given in register BC. If 

there are special codes which should be checked for (to 

avoid allowing then to be sent to the display device), or 

if a zero byte night get into the text via this subroutine, 
they should be checked for by this subroutine. Any of the 
registers can be changed by this subroutine. J 


AS. IN JP О XXXXX 


[ 

H8.0UT 

+60000 

This subroutine outputs text to the mass storage device. бп 
input, HL contains the address of the first byte of nenory to 

be outputted, and BC contains а count of the nunaber of bytes 

to be outputted. (А11 the bytes are in contingous ascending 
menory locations.) If an output error is encountered, the carry 
flag must be set upon return. The carry flag must be cleared 

if no error occurs. If an audio cassette is used as the mass 
storage device, this subroutine simply outputs BC number of 
B-bit bytes to the audio cassette interface (and a zero byte 

is added at the end if it is needed by the MS.IN subroutine to 
indicate the end of the "file"). If a digital cassette tape, 

a floppy disk, or a hard disk is used as the mass storage медіа, 
this subroutine must request (fron the user) information as to 
where the text is to be saved (in the fora of a filenane, a file 
number, or the first and last block numbers which will be used 
to save the text). Of course this subroutine (or the operating 
system) nust handle the recorded text in such a way that it can 
later be read by the MS.IN subroutine. Any of the registers 

can be changed by this subroutine. J] 


N8.0UT JP — XXXXX 


Г $9$096060660000944445 2425 $2563253 Ed (9591294 69$ C XE ERE EROR E SHS 


Constantei 
*$6500060€ j 


SPACE. EQU 140D C ASCII code for a space (blank) 

with nost significant bit (NSB) = 1 J 
C ASCII code for à carriage return 

with HSD = 1 ) 


CR. EQU 1410 


[ SHOESSEOHSESSOEES SHOR SHEERS OED 995 (4969654 IIIT Tl 


Partition pointers: 
*9$6906900009$00090090009 


The following pointers indicate the boundaries of the text 
area as indicated. The values of BEG.TX and END.TX are 
constant, but they are implemented here as variables to allow 
the text area to be changed easily even after assenbly о? the 
program, The value(s) of BEF.CU, AFT.CU, or both BEF.CU and 
AFT.CU change with almost every editing operation. Note that 
the un-used portion of the text area is between the values of 
BEF.CU and AFT.CU (the "cursor gap"). The numbers used here 
specify the use of the top 14K of an 18K systen, with the 
text area eapty. Two bytes are used to store each of these 
numbers. J 


BEG.1X DU 40970 С Points to the first byte of the text 
(if there is text to the left of the 
cursor). A carriage return is located 
at (BEG.TX)-1 . (The carriage return 
is used to stop the CR.LFT subroutine 
when searching this far to the left of 
the cursor). (Note: 4097 = 4К+1) J 
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© 
APPLE 


Artsci 

Magic Window ... ,.,,,......,... $79 
Magic Mailer............... TT 56 
Magic Words....... tex X ER VU EE 95 
MagicPack Comba (ali above) EET vas 176 
Beagle Bros. 

МР РРО" 522 
Utifity CH iu ... ............... 25 
Apple Mechanic ,.,.,.............. ‚. 25 
Broderbund 

Apple Рапіс, ...... ...,........... 925 
Chopliffer 2... .. nsanra pene eee 26 
Serpentine ..... V cte RRS a Т... 
Charles Mann 

Basic Твасћвг.,....... ... ....... $30 
Teacher Plus .,.:...,..... va eg c vds 32 


Medicalli ,. . . ..,..... ....... 879 
Denver Software 


Financial partner ...........— ..... $219 
Pascal Tutor... , . , . ,.... 108 
Pascal Programmer... У 108 
Ellis Computing 

NevadaCabol ., . .....,...... $169 


Navada Piiot . . ., .., sex uae .. 129 


Nevada Edit. . ,.. , .. ..... . 99 
Application pkg. ва. . ....... ....... 22 
Hayden Software 

Oatagraph _.. Sek 2. ++ $39 
Histograph ,  . 1... 25 
Applesoft Compilier 3. 2. .. 18D 
Apple pis Series ea. ,, ...... .,.+ 109 
Howard Software 

RealEstate Analyzer ......, TRET ‚ $145 
Тах preparer '82. , < 127 
Tax preparer state: CA, NY/NJ/IL . . .. 60 
IUS 

Oatadex. , . $115 
Easywritar . 1... ... a pene ne 162 
Easymover . , и бел 8 
Easypack (Combo) - Ее 225 
Easymallar ; . 162 
Krell Co. 

Logo. ... RE KE $135 
Logo w/o Frills imme 89 
Microfocus 

Cls Cobol Std... .. ,, ‚ $775 
Forms-2 è i ‚ 175 
Micropro 

Wordstar T n s $195 
Mallmerge ..... . 4. . "Wem 
Calestar cece _....... ees , 145 
Spellstar., Pm a»... 145 
Supersort . (x 120 
Word Pak (Special) . ‚„ Yona 428 
Data Pak (Special) jure ee 
Microsoft 

Basic Compiler .....,.. IA Roos Rui $315 
Cobol-80 . . sss. 599 
Fortram-80 . . ,... ......... . 155 
Tima Manager e . 125 
Games 

Sargon ll... .. uv as Yan. ‚,........ PES 
Zork lar |l... P mu^ nudo. Rear gr ME 
Osadlina ............ ez .........,. 42 
Crossword Magic .. | "WEE. 
Wizardry . — ..... Tp E eos L 
Night of Diamonds epi 


ORDER TOLL FREE 


Please: 


Quality Discount 


Misc. 

Mathemagic ,...,,,...,. SE $80 
Spellguard .1..... uc as eae ke 199 
Edit 6502 ..... TAMEO D 82 
Locksmith ,....... ...... "—— 79 
Screen Writer ll. ................ 242.95 
АЧИТ 22. esce raus « > 140 
Mailing list ..... ....... асо кааб 48 
Stoneware DB Master. .... ,. ,.. . 179 
у!са!с3.3-.......... aranse ‚.. 185 
Visischadule......,.,.... .. Voy sv 235 
Visipack , А LS 499 
PFS: Filing Report or Graph , РТТ 88 
Muse Software 

Super Text Il , eager d vi e EU 
Address book . ku esa oat a AI 
Form lattar ..,.... y^ ein 87 
0а!аРю!................., xS sea 52 
Peachtree 

Series 40 

G/L, А/В, A/P ва. $399 
Inventory, Payrollaa. .... . ,...... 399 
*G/L + A/A + A/P (Special). . „... 397 
Serles 9 

Peachcale ..... ........,.. © eT 


Talecommunications ...... . ...., 279 


Silicon Valley 


Wordhandler .,., .. : 
Sensible Spaller .... . "E hee оа 0 


And Many More - 


CP/M 


Mark of Unicorn 


Final Word. , ..,. .. 1. . $250 
MicroPro 

Wordstar..... ...... a ....... $285 
Mallmerg8e .. . ., Я arowa dY 
Calestar ,, , . Т .  .. 199 
Spallstar ......... ..._. 4 150 
Suparsort | . ТТА МИЙ 
Data pack (3 in Dna) à ; . 495 
Word pack (Jin Опе) .. „Q. c. 98 
Microsoft 

Basic 80 ........ sat 2o . $285 
Basic Complier .... .. ... . ...... 325 
Fortran 80 .... ... . А . 445 
Cobol BÜ . .,. .. pus .. =- 570 
Macro BÜ.., ,. . 140 
Peachtree 

Generalledger.-.. ,, . , .,, .. $399 
Accounts Recaivables . .. . 399 
Accounts Payables... . .  .,.. 399 
Invantory.. . . ... 499 
Payroll...,..... еее -  . s. 499 
Property Managemenl. .... .. 799 
CPA Client Write-up. . .. 799 
Serles 8 Module. TENET 
*Psachpak 4 (G/L, A/R. АР). .  .. 397 
ЕЕЕ sage ...... sa eos 350 
Star Computer System 

G/L, А/В, A/P or Pay . . 4, 9350 
Lagal Times Billing , р 845 
Property Management .. , 845 
Sorcim 

Supercalc . , А -. $225 
Trans 86 ......, Е a 115 
Act , б bene a , .. 155 
Supersoft 

Diagnostic l .. ....... .... E $48 
Diagnostic ll .,.. ..,... , 83 
DISK DoGM Roc oe arê ce 84 


e Wisconsin residents - add 5% sales tax 


e Add $3.50 for shipping per software and small 
items. Call regarding others. 
e Foreign - add 15% handling & shipping for 


small items & software. 


Clrcle 291 on Inquiry card. 


Outside WI 


GUARANTEED LOWEST 


PRICES! we will match any 


the ad. 
Fortran, .......- Sa dT E 215 
C Complier ....,,. Dd Sis sae Ka ds 175 
Ashton - Tate 
BOSON з; ece eine Ea $560 
Byrom Software. 
BSTAM . ......, ... baasai idaan $160 
Со РНР aaa a EA 160 
CP Aids 
Please Call 
Digital Research 
Pascal MT + 
MAC , s teehee. Seine wee 
$10 (8180 Debugger) . hos? due ВЗ 
2510 (280 Debugger) ....... . ES 90 
CP/M22. Se {deeb eae: eek wees 149 
СВЕ 2 cite eS Keri evi dE 
PL/1-B0 .. .... ea vicars .. 449 
Misc. 
Oasis "Tha Word Plus™ ..,....... ,. $320 
Micro Ap Selector V... ..,.,, ..... 395 
Litsboat T/Maker ll. , , ... ..... 225 
Epic бирвгуу?.................. ,Q 115 
Тһе Boss Financial Acctg. .... 1800 
The Boss Payroll System . .. ...... 750 
The Boss Time Billing | „-.... 1090 
Fox and Geiler Quick Screen ,..,.,,,.. 129 
Games 
Infocom Zork ,.. .,,,.. ‚ a 939 
а е pene es vu, . 39 
ОВИМЕ: . uus аг RES 50 
Yahoo Catchum.. .. „.. ,.. . .... 32 
Adventure (81-12) .... ,. 99 


And Many More 


| IBM PC 


Wordstar, ...... $285 
Malimerge . base COMES 95 
Easwrlsrll.. . 2.4 MP 299 
Easispaller Vd a лы y Medes 149 
Crosstalk ...... uox oso" ,. .. 129 
QataBase Manager ...,.,.......... 170 
Malling List........ . ... 85 
lo P m Tree 165 
CP/M 86. e. 295 
WHNEML ае WEE. ue ex» 110 
Mova It... . о ра, 129 
Spellguard ............ .......... 241 
Easy (Exec. Acctg. Mi Pede "eoa. DEO 
Easy Planner. ....,.... eee 145 
Ashton-Tate D Basel ГИРИ 560 
Litetras Volkswttter . NU TOES ES 
Peachtree Accounting Module . ba aca ea 399 
*Spsacial Peachpak (GL, AR & АР). ..... 399 
Ecosoft Microstat "E 
Supersoft Optimizer ,,, ... ....... 180 
Statpak ......... eer re eee 397 
The Final Word ........ ....... ... 250 
Games 
Last Colony . T ‚ $25 
Temple of Apshai,...... Wo E 
Galaxy . "uu : „. 22 
Midway Campaign. ree eo: aee. . 0 
Championship UEM E. gx. dA 
Frogger... ...,,, "voc 
The Warp Factor , jk wd ot du 35 ` 
| Accessories) 
Hardware | 
Boards 
Co Processors 88 card (Ap. ti) .... . $795 
Sattcard (280 CP/M Ap. 11) . a. 298 
CPS Multifunction , iiem — 178 


We welcome: 


advertised price. Just show us 


Mountain A/D + D/A... ‚, _.,,.... 289 
CCS 12K ROM/PRDM ., ,., „a... .,, B9 
CCS A/D Converter. .., .,. ........ 98 
CCS Serial Asynch , . , 149 
Applescopa (your Apple as an 
ОѕсіШоѕсорв).,.,.,.,......... .... 595 
Videx Enhancer!...... ,. , ....... 149 
K & D Епћапсег............ . - - 115 
Dan PaymarLowarcase.. ..,.... 27 
ALS Smarierm..... .......... „.. 379 
ALSZ-card ....... faites ARR dus 259 
Percom Doubler!l . .,.,,.,,,.,,,... 167 
Bit 3FullViaw 80 (ATBDD) - о 299 
Bit 3 32K Memory (АТ400/800) .. .... 159 
BYAO 05-1 (64K, Z80, CPM 

lor IBM PC) . . Vid ox X 599 
Datamac 64K (IBM PC). SUO EN NOR „.., 399 
Videx Micromodem Chip . ire oou 08 
Zedex Baby Alus (IBM PC) . РЕР 550 


Quadram Deluxe Board (IBM РС). , .. 495 
Duadram 128K Ram (IAM PC). ..,..,. 495 
Microlazer BK Printer Butter... ....,, 135 


МӨГЕ maces Ke айу ж.ж ау, ‚ 160 
Bit 3 Qual Comm-plus (Apple 1), ., 209 
16K Ram Wizard - 16 (Apple 1!) .,,,.... 79 
Echo || Speech Synthesizer... . .... 159 
Symtec Light Pen (IBM РС), , ., ... 140 
Symtac Light Pen (APIL/HM). . ... .. 200 
Computers 
Commodore/Atari/NEC/Xerox 
Call for Price Information 
Monitors 

Amdek Video 300 ... ., ......... $217 
AmdekRGB Color. , . . 699 
NEC 12'' Hires Green ., ,,, .. . ... 175 
Sanyo 12'' Hires Green. ‚.., 220 
TECO ТМ - 12 GX Green ... ,, ..... 147 
TECO AGB 13° ., .. usu .  . $25 
US! Hi-RLS 12'' Ambar Р ‚... 199 
Zenith ZVM 12" Green. . . .....:. 115 
Modems 

Novatlon Apple-Cat l| , ,. . , . $325 
Hayes Smartmodem . . .. , ,. 225 
Hayes Smart Modem 1200 paasei 99 
Micromodem Il . wow Bg ey dd 
Chronograph .............. - ۰ 99 
Printers 

Anadex 9500 Serlas.... . $1,580 
EQSON A oes жая» $Call 
C.Itoh Starwriter - Meet sumer acta 1450 
C.itoh Prowriter.... .,.. . ... - 599 
Olablo 630 ., ..,..,. so e 2.200 
NEC 3530 аа. exo хаар 1.890 
NEC BO23A ..,............ . 525 
Okidata Microline 82А v s wee 460 
Okidata Microlina 83A. . . , . B85 
Prism 80 (w/ 4 options) Inc. color .. 1399 
Prism 132 (w/ 4 options). . 1.547 


Smith-Carona TP-1 ...... . ... о. BTS 


Disk Drives 


Rana Elite 1 (Ap. Ii), ... 
Rana Controller (Ap. ||) ....,.,...... 110 


Micro Sci A35 аа „ү, з» ge 
Micro Sci A40 (Ap. II) . S04 4.5 889 
Micra Scl A70. . ...., inca . 540 
Micro Sci Controlter ds mo РРР . 90 
Tandon TM-100-1 . Lud seu УИА 


Tandon ТМ-100-2 NEC 
And Many More 


Write for our Free Catalog 
Foreign - Please send $2.50 
for air mail. 


1-800-826-1589 


e Visa, Mastercharge - 


(Add 4%) 


e Checks (Allow 1-2 weeks for clearing) 


e COD (Add $1.50 per shipment) 


For technical information & in Wisconsin: 
715-B48-2322 


Oryx Software - 205 Scott St. e P.O. Box 1961 • Wausau, WI 54401 
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Listing 1 continued: 


BEF.CU DU 4094D  [ Points to the character to the left of 
(before) the cursor. However, if it 
points to (BEG.TX)-1, there is no text 
to the left of the cursar. ] 

AFT.CU DU 184150] Е Points to the character to the right of 
(after) the cursor. However, if it 
points to (END, TX)41, there is no text 
to the right of the cursor. ] 

END.TX DU 184150 f Points to the last byte of the text 
(if there is text to the right of the 
cursor), The next LINES number of 
bytes are used for storing carriage 
returns - which simplifies the 
display of the text. (Motes 18415 = 
(18K-1)-16 , where 14 = LINES) J 


Г $644423902443422334*546044tddhbyh b EE T TE c TETEE ET iE E а E EEE 


Constants implemented as variables: 
HCSSPOSHSSASSSSSSSSSSSSS SASS SSS HSH HO 


These constants do not change value, but they are implemented 
as variables to simplify changing then (as when a different 
display device is used). All of these constants occupy only 
one byte each. ] 


VIDTH. DB 64D C This value indicates the number of 
characters per line for the display 
device, (Not to exceed 127 decinal) 1 
LINES. DB 16D [ This value indicates the number of 
lines for the display device. 
(Wot to exceed 127) J 
CURSR. DB 1540 E This value is the ASCII (or non-ASCII) 
code for the symbol to be used as the 
cursor. Preferably it should be an 
arrow, but could be the "<" or ">" 
or "li" symbols, for example. The 
nost significant bit must be set. 
(The number 154 designates a right 
arrow on a "Digital Group” display.) J 
SEC.1 DB  200D [ This value produces a one second delay 
(approximately) for use by the RPT.KY 
subroutine. It specifies the initial 
tine delay before the automatic repeat 
mode is started. This value is not 
machine-dependent since the DY.SCL 
value is used to handle differences 
in computer timing. J 
KC.MAX DB 20р [ This value is used as the initial 
(naximum) tine delay value for KY.CNT. 
It should be equal to the number of 
repetitions which occur in the fast 
repeat mode before reaching the 
maximum repetition speed. It is not 
machine-dependent since the value of 
DY.SCL allows for differences in 
conputer timing, J 
This value is used ta scale the tine 
delay values above, such that they 
result in the proper delay times for 
the particular conputer being used. 
A atarting fast repetition rate of 
about 10 tines per second is good, but 
it should be chosen for individual 
preference. The smallest permissible 
value ів 1 . (0 results in the longest 
delay.) Its value should be determined 
by trying a value und then celculating 
the desired value based upon the 
repetition rate which the first value 
produced. The given value vorks for 
my 2-80 Digital Group microcoaputer 
operating at 2.5 MHZ. J 


DY.SCL DB 100D 


r1 


Г $54652249249925522$25259$2502222522 93:5 bobpiieieeqok oboe eie $e deo f 


Global variables: 
w45*$5*$99*$929$09502* 


Initial values are given in each case, although the last two 
do not need to be initialized. (DB indicates that one byte is 
reserved, and DU indicates that 2 bytes are reserved.) J 


HORIZ. DB 1 [ Indicates the horizontal position of the 
cursor on ihe screen. 
1 = left side of screen. 
VIDTH = right sida of screen. 1 

VERT. DB ft C Indicates the vertical position of the 


cursor on the screen, | = top line. 
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LINES = botton line. ] 

HERE. DU 455550 Г This pointer points to the location in 
the text defined by the "START HERE" 
operation. It is initialized here to 
an invalid value to ensure that it is 
not used before it is defined. ] 

SAVE.A DB 0 [ This location is used to temporarily 
store the contents of the А register 
when the PUSH AF instruction cannot be 
used - since that instruction alters 
the flags. 1 

ED.ERR DB 0 [ This value indicates the type of error 
which occurred during the last editing 
operation, The following codes are used: 

0 - Wo error 

| ~ Insufficient лемогу 

4 - Invalid operation 

3 - Input/Output error J 


Г CSCO ESHER жеж кеи Ebb: O oh kO: OHO Sb OHH OH TEE] 


BIT7A. 
HOON $ 


This subroutine tests the nost significant bit (W 7) of the 
contents of register A without changing its contents. If the 
bit is а zero, the Z flag is set. (Otherwise the Z flag is 
cleared.) This subroutine is equivalent to the "RIT 7,A" 
instruction of the 280 microprocessor, so if а 280 is used, 
all of the calls to this subroutine can be replaced with thet 
instruction. J 


BITZA. LD (5А:ЈЕ.А) А 


AND 128D 
LD А, (SAVE.A) 
RET 


[ $92524035 tb BHO O HE FNS ee ep ook e 6.8 FF oo oe GH ba aee E 


BIT78. 

wesees 

This subroutine is sinilar to the one just above except that 
it tests the nost significant bit of the byte pointed to by 
register pair HL. It is equivalent to the "BIT 7,(HL)" 
instruction of the 280, so calls to this subroutine can be 
replaced with that instruction if a ZBO microprocessor is 
used. J 


BITZA. LD (SAVE.A),A 


LD A, (HL) 

AND 128D 

LD А, (SAVE.AD 
RET 


[ 9993469533 ee BOR ke TETI EES 


STR.CR 

0.92009 

This subroutine stores carriage returns at the ends of the 
text. (One before the text, and LINES number of carriage 
returns after the text), They are used to simplify the 
editing subroutines but they are not considered to be part 
of the text. J 


С Put a carriage return before the first character position: J 
STR.CR LD HL,(BEG.TX) 
DEC HL C Point to the location before it J 
LD (Н), CR. [ Store a carriage return there J 
C Put LIWES number of carriage returns after the last character 
position: 1] 
LD НЕ, (END. TX) [ Point to the end of the text 1 
LD A,(LINES.) [ Load the number of lines an the 
display ... J 
LD В,А Г... into register B J 
LP1ST INC HL [ Point to the next address J 
LD — (HL),CR. { Store а carriage return there ] 
DEC В T Decrenent the counter in B ] 
JP — NZ,LPIST C 
C All done: J 
RET 
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INIT.H 

езе 

This subroutine initializes (resets) the velue о? HERE to a 
value which makes all uses of it illegal until it is defined. ] 


Listing 1 continued on page 412 


C Point to the beginning of the text 1 


Repeat the loop if it is not zero J 


** 5-100 ** 
USED COMPUTERS AND PERIPHERALS 


Black and White graphics board, 128 by 192 resolution, soft- 
ware included on 8-inch disk 

Cromemco 8K Bytesaver EPROM programmer 

IDS 88-Modem direct connect S-100 modem with DAA, 
110-600 baud, Autodialer, Originate or answer, Auto- 
f answer & disconnect, FDX or HDX, and many other fea- 


Wamco 8080 processor board 

Cromemco 4FDC disk controller, 5- or 8-inch, extra serial 
port, RDOS in-ROM $250 
MEK 6800 computer with 8K, programmable through a 
Hexadecimal keypad $125 
Z8/BASIC Computer (designed by Ciarcia); 5-slot expansion 


rack (active termination) & power supply in cabinet; SYKES 
8-inch intelligent disk drive; Sweetalker speech-output 
All for $780 

Western Digital Pascal Microengine w/UCSD Pascal and two 
$2000 

Shaffstall EDI7700 phototypesetter floppy disk interface for 
use with Compugraphic Editwriter series typesetting equip- 
ment, with standard ASCII! translation software. Excellent 
condition $8500 
Three SCION word processing subsystems complete with 
keyboard, monitor, S-100 display board, and Wordsmith 
| editing software $1200 ea. or 3/$3000 


Documentation is available for equipment. 

Prices are FOB Peterborough, NH 

Call or write Jon Swanson, c/o BYTE, 70 Main Street, Peter- 
borough, NH 03458 i503) 924-9281. 


Circle 350 on Inquiry card. 


жеш LI „5 ш 


ШИНЕ ца Е 


SYSTEMS ready to BOOT & RUN Shipped around the wonêd 
110 and 220 Volt Systems availabe fon expont 
Terminals/Printers/Custom @ength Cables 
Diskettes & MOST SOFTWARE except Apple 


A Urn (8005006 WINNERS ОҒ GODBOUT 85/88's 

LOMAS 7 C" Chris O'Neal Newport News, VA 
TeieVideo David Halco Streetsbero , OH 

EPSON MORROW g Wyatt Lewis Mechanicstown, ОН 


BUDGET 1 Cabinet 2-8" Drs LUXURY 2 CVT Cabinets 2-DS-8" 


6MHz CPU Z,64K, Sys $2795 6MHz CPU Z,64K System $3950 
6MHz 85/88,64K, Sys 2795 7/8MHz 85/88,64K, Sys 3995 
256K MPM 8-l6(tm) Sys 5295 256K MPM 8-16 System 6645 
eletek Z80A,64K,Sys 2195 lOMHz 8086,64K,CSC Sys 4650 
Slave Z80's avail for above Lomas 10MHz 8086,128K 3995 
Lomas MPM86,256K, Sys 4350 Lomas MPM86(tm)256K Sys 5150 
Lanas lOMHz 8086,128K 3195 Seattle Gazelle 4595 
Seattle 8086,64K, 3095 Seattle Sys II 128K 3135 
orrow Micro Decision 949 Morrow Decision D2 2691 
odbout System А,В,С Call Godbout Disk Sub-system 3295 
odbout Disk II A&T 596 Godb.out Disk 1 A&T 371 
nterfacer 4 A&T 263 Godbout 8086 CSC lOMHz 638 
odbout RAM 21 128K 985 Godbout 6MHz 85/88 A&T 319 
omas RAM 67 128K 1116 Lomas 128K Dynamic 8-16 636 
tt Bak up for above 85 LDP 72,CP/M(tm)86,MEM DR 415 
omas Hazitall 260 C.Itoh F10 40 cps 1395 
orrow 65K Static ram 404 Morrow Multi 1/0 276 
attle 8086 Set MSDOS 671 Seattle RAM+ IBM PC 192K 575 
evevideo 925 715 Prism 132 Color printer 1595 
200 BAUD SMARTMODEM 525 EPSON MX80FT & Graftrax+ 499 
orcim SuperCale 175 SPELLBINDER CPM or IBM 269 
CP, СР 86, & МРН 86 ure Trademarks of Ololtal Research ALL IRICES SUBJECT TO CHAICE 


.0. BOX 951, Westminster, CA 92683-0951 (714) 895- 1746 


BYTE Clearance Sale 


The installation of new microcomputer systems at BYTE allows usto seli some of our old equipment. The items for 
sale have been used for varying lengths of time, but are all in working order (except as noted). All units are sold as is. 


Prices are FOB Peterborough, New Hampshire. 


Three high-performance word-processing subsystems for use with a microcomputer, each consisting of a: 


Scion Screensplitter memory-mapped S-100-bus video-display board 


Sclon paralle!-port keyboard 
Sclon Wordsmith text-editing software 


Ball Corporation green-phosphor video monitor. The units are all in excellent condition. 
Price: $1200 each, $3000 takes all three. 


Shaffstall EDI7700 pnototypesetter floppy-disk interface for use with Compugraphic Editwriter-series 
typesetting equipment, including standard ASCII translation software. (This device reads and writes phototypesetter 
disks with textual data transmitted or received through a serial RS-232C link.) Excellent condition. 


Price: $8500. 


Pensee Pascal Microengine computer system, including UCSD Pascal version 3.0, 16-bit 
microprocessor, two Shugart BOOR single-density 8-inch floppy-disk drives, and two RS-232C serial ports. Good condi- 


tion. 
Price: $2000. 


For more information, contact 
Jon Swanson at BYTE Publications Inc., 70 Main St., 
Peterborough, NH 03458. 
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Listing 1 continued: 


INIT.H LD — ML,CEND.TX) E Point to END.TX ... 1 


INC HL С... plus one... ] 
LD  (HERE.),HL С... with HERE J 
RET L Return J 
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SET. ВС 

‚004648 

This subroutine is used to set up the count in BC so that the 
tuo bytes (B 2 C) can be decrenented separately when counting 
the repetitions for a loop. (This is done because the DEC BC 
instruction does not affect the zero or carry flags - which 
Makes that instruction impractical for deteraining when the 
count reaches zero.) This subroutine increments B unless the 
value of C is zero. Registers HL, DE, and А are not affected 
by this subroutine. Ј 


SET.BC INC С { lf C is zero, ... 1 
DEC C [ ... then set the 2 flag 1 
RET 1 [ Return (with no change) if С=0 J 
INC В [ Increnent B ] 
RET [ Return J 
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SUB.DP 

жоо 

Double precision subtraction. This subroutine subtracts the 

16 bit positive integer in register pair BC from the 16 bit 
positive integer in register pair HL and then adds one. The 
result is placed in BC, and the carry flag is set if the result 
is less than or equal to zero. Registers A, DE & HL are not 
changed by this subroutine. ] 


SUB.DP LD (SAVE.A),A С Save the contents of register A 1 
LD А.Г С Put low order byte in A J 
SUB C [ Subtract lov order byte & set 
carry flag if negative result ] 
C,A С Put low order result in C J 
LD `А,Н E Put high order byte in A J 
B Г Subtract high order byte with 
carry and set carry flag if the 
result is less than zero ] 
‚А [ Put high order result in B J] 
С [ Adjust count to include both bytes 
being pointed to 1 
LD A,{SAVE.A) Т Restore the value of register A ) 
RET [ Return, with carry flag still 
set according to the "SBC" 
instruction 1 
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BB.CNT à L.CNT 

$$239925999 99999 

This subroutine counts the bytes betueen the beginning of 
the text (or, if the L.CNT entry point is used, the position 
indicated by HL) and the cursor. On output, BC equals the 
number of bytes (a conpressed-space-byte counts as one), 
inclusive, and the carry flag is set if there are no bytes. 
Registers DE à А are not changed by this subroutine. ] 


M6.CNT LD — HL,CBEG.TX) [ Point to the first byte of text 1 


L.CNT LD — B,H C Hove value in HL... J 
LD с [ «...to ВС] 
LD * HL,(BEF.CU) г Point to byte before cursor ] 
JP — SUB.DP [ Juap to subroutine to calculate 
HL-BC+t J 
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NB.CNT & R.CNT 

0000000000000 

This subroutine counts the bytes between the end of the text 
(or, if the R.CHT entry point is used, the position indicated 
by HL) and the cursor. On output, BC equals the number of 
bytes (a compressed-space-byte counts as one), inclusive, 

and the carry flag is set if there are no bytes. Registers Á 
& DE are not changed by this subroutine. J 


ND.CNT LD НЕ, (ЕМВ. ТХ) С Point to last byte of text ] 
R.CNT PUSH HL E Push HL onto stack J 
LD — HL,CAFT.CU) E Put value of AFT.CU in HL J 
LD  B,H С Hove that value to... ] 

C ...register pair BC ] 

С Restore HL ] 

E „мар to subroutine to calculate 
HL-BC*1 J 


JP  SUB.DP 
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GP.CHT 

*49999 

This subroutine counts the nenory locations of the cursor 
gap (which are available for inserting characters). Оп 
output, BC equals the number of locations available, and the 
carry flag is set if there are no locations available. 
Registers A à DE are not changed by this subroutine. J] 


6P.CNT LD — HL,(BEF.CU) [ Point to byte before cursor ] 
LD — B,H С Kove that value to... 1 
ш с, С register pair BC 1 


Listing 1 continued on page 414 


1977 | 1978 | 1979 | 1980 | 1981 | 1982 


Jan. Hs $2.75 |$3.25 | $3.25 
Feb | | [$275 | $2.75 | $3.25 | $3.25 183.70 
March BEE $3.25 | $3.25 |53.70 


Api | | ‘| $2.75 | $2.75 | $3.25 | $3.25 | $3.70 
May | [52.00 [$2.75 | $2.75 | $3.25 | $3.25 | $3.70 


June | [5200 | $2.75 | $2.75 | $3.25 | $3.25 | $3.70 


Circle and send requests with payment to: 
BYTE Magazine 

70 Main St, Peterborough, NH 03458 
Attn: Back Issues А 


The above prices include postage іп the US. Please add $1.00 per copy for 
Canada and Mexico; and $2.00 per copy to foreign countries. 
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ВАЛЕ к issues for sale 


1976 1981 | 1982 E 
July $3.25 | $3.70 | 
Aug. $2.00 |$2.75 $3.70 
Sept. $2.75 53.70 
Oct. $2.75 
Nov. 


Dec. $3.25 |53.25 | 53.25 


*Payments from foreign countries must be made in US funds payable at a US 
bank. 

*Please allow 4 weeks for domestic delivery and 8 weeks for foreign 
deliver y. 

name 


address 


city ا‎ state zip 


NEW FROM McGRAW-HILL 


For anyone thinking of a desk-top computer 


who doesn’t know where to begin 
or what to actually expect when it gets going. 


McGraw-Hill’s At-Home Seminar in selecting the right microcomputer for your 
business or profession. . .and getting every benefit it has to offer quickly and trouble-free. 
On cassettes, with text, workbooks, and computer simulator. 


Now, you can gain a clear understanding of 
whether your business will actually benefit from 
your having a microcomputer, and how much. 


You can learn what a microcomputer will really 


do, how it does it, and 
what's required to make 
it happen within your 

organization. 

You'll know the kind 
of computer that's best 
for you — іп terms of 
your present needs and 
probable future re- 
quirements. Without 
paying too much for ex- 
cess capacity, unneces- 
sary functions, or the 
wrong peripherals, or, 
committing probably the 
greater mistake of pay- 
ing too little for equip- 
ment inadequate to your needs. (There are more 
choices available than anyone can investigate on 
their own.) 

You'll be able to evaluate the big name brands 
and the unfamiliar ones. Objectively and without 


having to depend on the "expertise" of a salesman. 


Removes every mystery, 

helps you over every hurdle 
In other words, with McGraw-Hill's at-home 
seminar, quickly and inexpensively, through cas- 
settes by experts and vivid text, you'll be able to 
draw on the experiences of hundreds of others, 
become comfortable with the technical com- 
plexities (only a few are essential from the user's 
point of view), make knowledgeable, intelligent 
decisions about entering the computer age. 

You'll know what programming is all about. 
Not to do it yourself but to evaluate those pro- 
grams (software) that are available in terms of 
your own needs. As you'll see, the secret is not 
getting the right programs, difficult enough in 
itself, but programs that will work together so all 
your functions are compatible, particularly as 
your system develops and expands. 

We take you through every step. Clearly and 
concisely. Without technical jargon. Of course, 
since this is one seminar that you control, repeat- 
ing whatever's necessary is easy, while you can 


quickly skip through anything you already know 
or that's irrelevant to your purposes. 

We show you exactly what to expect and what 
has to be done to perform with speed and 
efficiency the functions 
you have in mind already 
— inventory, general 
ledger, word processing, 
etc. 

Then you'll see how 
your computer can be 
used to perform tasks no 
mechanical system can 
duplicate or human 
mind encompass. Con- 
trolling, coordinating, 
analyzing, forecasting 
. . . accessing informa- 
tion you never knew 
existed. 


The Third Stage 

Actually, this is the third stage of the computer 
revolution. From mainframes, which only the giant 
corporations could afford, to minicomputers cost- 
ing $50 to $100,000 that brought computers to tens 
of thousands of companies, to the new generation 
of desk-top, micro/mini computers, ranging in 
price from $3-$4,000 to about $10 or $12,000 (with 
substantial tax benefits cutting the cost even more) 
that are feasible even for 
one to two-people firms. 

What is truly extraor- 
dinary about this is that 
these new, little, inex- 
pensive computers ап T 


ing on a salesman or a company representative 

to help you over the rough spots — could create a 
nightmare, disrupt your operation for months and 
cost you more money than a computer can save in 
years of operation. 

If this seminardoes no more than help you 
through the transition from mechanical to elec- 
tronic operations, it will be one of the best invest- 
ments of time and money you've ever made. 


Get Free Information 

Without Risk or Obligation 
But we're not asking you to accept this or anything 
else we've promised without thoroughly examining 
what the program has to offer. Call toll free (or 
return the coupon below) and we'll send you 
complete and detailed information. Read it 
through, you'll see how thoroughly the subject is 
covered, how professionally it’s handled, and 
exactly what it includes to help meet your specific 
needs. 

If you decide to go ahead, the 12 sections can be 
covered quite quickly. Moreover, the cost is a frac- 
tion of what you'd probably spend at a one, two or 
three day seminar. With an added bonus. . .since 
most of your material will be extremely helpful to 
those who will actually be running and responsible 
for the computer in your office. 

All it takes to enter the computer age is a phone 
call to McGraw-Hill. Do it now. 


Call Toll Free 1-800-323-1717 
Ask for Operator 50 (In Illinois, phone 1-800-942-8881) 


Or Mail Coupon 


do virtually everything To: McGraw-Hill Continuing Education Center И, / 

those old giants could do Computer Science Division C je 

——and in many Ways 3939 Wisconsin Avenue, NW d М p 
Washington, DC 20016 Ы 


more, since they're more 
flexible and can use 
preexisting programs for 
almost every function. 
You don't have to 


for lack of understand- 
ing or fear you'll be get- 
ting in over your head. 
Conversely, plunging 
ahead without adequate 
preparation — depend- 


Organization 
Street Address 


City/State/Zip 


No Risk, No Obligation Reply Form 
At-Home Seminar on Microcomputers with Cassettes 


| 
| 
| 
| 
) 
| 
1 
| YES, (m interested in finding out more about your microcomputer learning program. 
„, ÎÛ Please send me complete and detailed information. 1 understand this does not obligate me 
delay or miss out on this | їп any way and that no salesman will call. 
| 
| 
| 
| 
| 
І 
| 
| 


Wwiease Print) Title 


3487-102 


Listing 1 continued: 


LD — HL, CAFT.CU) [ Point to byte after the cursor 1] 

DEC HL г Adjust the numbers... 1 

DEC HL [E ,.,to get the proper result J 

JP SUB. DP E Juap to subroutine to calculate 
HL-BC*1 J 
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L DIR. 

+9999 

This subroutine copies BC nunber of bytes such that they can 
be shifted towarda the lower address end of memory. The first 
byte noved is fron the address indicated by HL to the address 
indicated by DE, and it is at the lower address end of the 
block of bytes being shifted. This instruction is equivalent 
to the LDIR (Load, Increnent, Repeat) instruction of the ZB0 
Microprocessor, so if a 780 is to be used, the calls to this 
subroutine can be replaced with the LDIR instruction. Register 
A is not changed by this subroutine. ] 


C Save the contents of register Ai J 
LDIR. LD (8АЧЕ,А),А 
[ Adjust the contents of BC for use as a two-byte counters 1 
CALL SET.BC 
E Bove the next byte from (HL) to (DE) and point to the next 
Pair of locations: ] 
LP! IR. 10 А, (Н) 


LD (Е), А 
INC HL 
INC DE 
С Decrenent the byte counter and repeat the loop if not zero: J 
BEC С 
JP — NZ,LPITIR 
DEC P 
JP — NZ,LPIIR 5 


С Restore the contents of register А and return: J 
LD =A, {SAVE.A) 
RET 
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LDDR. 

«9959 

This subroutine is similar to the LDIR subroutine above except 
that the bytes are copied such that they can be shifted towards 
the higher end of memory. The first byte moved is at the upper 
address end of the block of bytes being shifted, and it is moved 
fron the address indicated by HL to the address indicated by DE. 
(BC number of bytes are moved.) This subroutine is equivalent 
io the LBDR instruction of the 280, so the calls to this 
subroutine can be replaced vith the LDDR instruction if a 180 

is used. Register А is not changed by this subroutine. 1 


C This subroutine differs fron the LDIR subroutine only in that 
HL and DE are decrenented instead of increnented: J] 


LDDR. 10 (SAVE.A),A 
CALL SET.BC 
LPIDR 10 А, (Н) 


LD (DE),A 
DEC HL 

DEC DE 

DEC C 

JP — NZ,LPIDR 
DEC В 


JP — NZ,LPIDR 
LD — A,CSAVE.A) 
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MOVE.L 

:k$$$9$ 

This subroutine moves a block of characters such that the 
position of the cursor gap moves to the left. On input, HL 
must point to the character which is to become the character 
to the right of the cursor. Initially that character aust 
be to the left of the cursor. On output, the values of 
variables BEF.CU and AFT.CU are changed appropriately. J 


С Count the number of bytes which need to be moved; return 
if there аге nonet J] 
MOVE.L CALL L.CNT С Count the number of bytes (to 


the left) which need to be noved; 


Result in BC. Set carry if none. 1 


RET С E Return if there are no bytes to 
` be noved ] 
С Kove bytes to the right, across the cursor gap: J 
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LD — HL,(AFT.CU) [ Point to the destination... 3 
DEC HL i ...of the first byte... 1 
EX ДЕ, НІ [ ...using register DE ) 

LD — HL,CBEF.CU) [ Point to the first byte to be 
noved, using register HL ] 
CALL LDDR. С Block move, decrement mode, of 
BC nuaber of bytes J 
C Adjust the values of BEF.CU and AFT.CU to indicate the new 
cursor position: ] 
LD — (BEF.CUD,HL [ HL already points to the byte 
before the cursor ] 
[ Move DE to HL ) 
[ Point back to last byte moved... J 
[ ...for the address of the byte 
after the cursor J 


EX  DE,HL 
INC HL 
LD — (AFT.CUD,HL 


С All done: ] 
RET 
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МОЧЕ, К 

*$9339 

This subroutine moves a block of characters such that the 
cursor moves to the right. On input, HL points to the 
character which is to become the charatter to the left of 
the cursor. Initially that character aust be to the right 
of the cursor. On output, the values of the variables 
REF.CU and AFT.CU are changed appropriately. 1 


C Count the nuaber of bytes which need to be naoved; return if 
there are none: ] 
MOVE.R CALL R.CNT E Count the bytes (to the right) 
Which need to be Moved; result 
in BC. Set carry if none. ] 
RET { [ Return if there are no bytes 
to be naoved ] 
[ Move bytes to the left, across the cursor gap: J 


LD — HL,CBEF.CU) [ Point to the destination... J 
INC HL [ ...0f the first byte... ] 
EX  DE,HL C ...using register DE 1 
LD НЕ, (АЕТ, Су) [ Point to the first byte to 
be noved j 
CALL LDIR. { Block Move, increnent моде, 


of BC nunber of bytes J 
г Adjust the values of BEF.CU and AFT.CU to indicate the new 
cursor position ] 
LD — (AFT.CU) , HL [ HL already points to the byte 
after the cursor J 
EX DE,HL Move DE to HL 1 
DEC HL Point to the last byte moved... ] 
LD — (BEF .CU),HL С ...for the address of the byte 
before the cursor 1 


те тч 


С All dona: 1 
RET 
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SRCH.L 
HHR 
This subroutine searches to the left (toward lower addresses) 
for the first occurance of the byte which is in register A. 
On input, HL must point to the first byte to be checked, and 
HC must indicate the number of bytes to be checked. On output, 
the Z flag is set if, but only if, the byte is found - in which 
case HL points to the byte after the matching byte. (Ie. HL+1 
is the address of the matching byte.) Also on output, a cleared 
carry flag indicates that the last byte (of the BC bytes) vos 
reached (but the Z flag still indicates whether the last byte 
matches or not). This subroutine is equivalent to the CPDR 
(ComPare, Decrenent, Repeat) instruction of the 780 micro- 
processor except that the carry flag is used instead of the 
parity flag. Therefore, if а 780 is to be used, the 
following code can be used to replace the given codet 
SRCH.L CPDR 

SCF 

JP — PE,SKP1SL 

CCF 

SKP1SL RET 
3 


Г Adjust the contents of BC so that it can be used as a 
double-byte counter: 1 

SRCH.L CALL SET.BC 
t Conpare the byte in һемогу with the contents of register A, 
and point to the next byte in nenory: 1 

LPISL CP (HL) 


DEC HL Listing 1 continued on page 416 


TRS-80| 


COMPUTERS 


— BUY DIRECT 


DISCOUNT PURE RADIO SHACK EQUIPMENT 


| PRICES tow DISCOUNT prices | 
| < МІСКО MANAGEMENT SYSTEMS, INC. < 


TRS-80 DISCOUNT PRICED FROM TRS-80 DISCOUNT PRICED FROM 
COLOR СОМРИТЕК................ $299 MODEL ї........................ $2988 
MODEL 1!!........................ $609 MODEL 16....................... "4158 
We offer you the total раскаде. ................... 
—SATISFACTION............ thousands of satisfied customers since 1978! 
—РВ!СЁ.................. consistently offer the best value! Save money 
—HONESTY................ no gimmicks, no worry - mail order ease! 
—ІМУЕМТОКҮ, ,............ large, full line to assure fast delivery! 
—RELIABLE PRODUCTS....... backed by major Name Brand manufacturers! 
—ALL U.S.A. SHIPMENTS...... are fully insured against damage or loss! 
—TOLL FREE PHONES......... doesn’t cost you a penny to call us! 


CALL US TOLL FREE FOR YOUR DISCOUNT PRICES! 


*WRITE FOR FREE CATALOG* 
TRS-80 SONY. 


М. ATARI "очсон M RANKLIN 


SOFTWARE 


7 ə “commodore 
CENTRONICS Smith-Corona COMPUTER 


DAISY WHEEL 


MICRO MANAGEMENT SYSTEMS, INC. 


PARCEL DIVISION - DEPT. NO. 1 
2803 Thomasville Road East * Cairo, Georgia 31728 
GA. & INFO 912-377-7120 


All TRS-80 Equipment is Pure Radio Shack Factory Built. Free copy of Radio Shack 
Warranty available upon request. тм . Tandy Corporation 


ORDER TOLL FREE 1-800-841-0860 
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Listing 1 continued: 


C If the bytes are the sane, skip ahead: J 

JP 2, FOUND 
L Decrement the loop counter and repeat the loop if it is 
not zero: J} 


DEC € 
JP — NZ,LPISL 
DEC B 


JP — NZ,LPISL 
C No match was found, so clear both the carry flag and the zero 
flag and returns 1] 
NOTFND LD (SAVE.A),A Е Save the contents of A J 


XOR A С Clear both the carry ... 1 

INC A С... and the Z flags J 

LD А, (бАМЕ.А) Г Restore A without changing flags J 
RET [ Return with NC & NZ status J 


С А match was found, so decrenent the byte counter one last 
tine and skip ahead if the counter is still not zero: 1 
FOUND DEC C 
JP — NZ,8KP2SL 
DEC В 
JP — N2,SKP2SL 
С The match was found on the last byte. Clear the carry flag 
end set the Z flag, then return: ] 
LD (SAVE.A),A Г Save the contents of A J 


XOR А С Clear carry flag, set 2 flag ) 
Ш A, ,(SAVE.A) Г Restore A without changing flags J 
RET С Return with NC & Z status 1] 


C The natch was found before the count reached zero. Re-~ad just 
the byte counter to its original fora: ) 
SKP2SL INC С С If C is zero, ... ) 


DEC € С... then set the 2 flag J 
JP . 2,SKP3SL С If C is not zero, ... J 
DEC В С... then decrement B 1 


[ Set both the carry flag and the Z flag, then return: J 
SKP3SL LD (SAVE.A),A ГС Save the contents of A 1 


XOR A C Set the Z flag 1 

SCF C Set the carry flag 1 

LD — A,CSAVE.A) Г Restore A without changing flags J 
RET С Return with С 4 Z status 1 
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SRCH.R 
ZELETE 


C This subroutine is similar to the SRCH.L subroutine above 
except that the search is perforned in the opposite direction 
(to the right). It searches for a aatch to the contents of 
register A starting at HL and searches BC bytes towards the 
higher address end of menory. The ouput conventions are the 
same as for the SRCH.L subroutine except that if a match is 
found, the matching byte will be in the address indicated by 
HL-1 . Since the endings are the sane as for SRCH.L, this 
subroutine uses those endings. This subroutine is equivalent 
to the CPIR (ConPare, Increment, Repeat) instruction of the 
Z80 except for the use of the carry flag instead of the parity 
flag. Therefore, the alternative 280 code given for the SRCH.L 
subroutine can be used here by replacing CPDR with CPIR and by 
replacing SRCH.L and SKPISL with SRCH.R and SKPISR 
(respectively). J 


[ The comments are exactly the same as for SRCH.L except as 
noted: J 

SRCH.R CALL SET. BC 

LPISR CP (HL) 


INC HL ( (This is the only instruction 
which is different ] 

JP — Z,FO0UND 

DEC € 

JP — NZ,LPITSR 

DEC В 

JP = NZ,LPISR 

JP — NüTFND 


MEIII LII AH PN Fk RLW IL 


CR.LFT 

#00008 

This subroutine searches for the beginning of the (E-1)-th 
line to the left of the cursor, using carriage returns to 


status of the carry flag and the zero flag: 


Case 1: NC 2 2 HL = Address о? the byte to the right of the 
E-th carriage return (counting fron the 
cursor towards the left). 

Е = 0 


Case 2: NC 2 NZ HL = BEG.TX (Address of first byte of text) 
E = Nuaber of carriage returns not found. 
The beginning of the text was encountered 
before reaching the desired line. 


Case 3 C & М2 HL = Irrelevant 
E = Unchanged 
There are no bytes of text to the left of 
the cursor. 


Case 4: C 117 HL = Irrelevant 
Е = | (Unchanged) 
The beginning of the line containing the 
cursor was to be found, but the cursor 
was already at the beginning of the line. 1 


C Determine the total nuaber of bytes of text to the left of 
the cursor: 1 
CR.LFT CALL BG.CNT 
[ If there are no bytes to the left of the cursor, return with 
the carry flag set and the Z flag cleared (Case # 3): 1 
JP — NC,SKPILF 


XOR A [ Set А to zero ] 
SUB 1 , ÎÛ Status of flaget C b NZ J 
RET С Return J] 


[ Check for special case #4 in which E*1 and the byte to the 
left of the cursor is a carriage return (ie. The cursor is 
at the beginning of the desired line). If this is not the 
Case, skip over the next section: J] 


SKPILF LD НЕ, (ВЕЕ, СИ) [ Point to the left of the cursor ] 
Ш А, CHL) С Load the byte J 
CP СВ. [ Is it a carriage return ? J 
JP — NZ,8KP2LF С If it is not, skip ahead ] 
LD À,1 { Load A with 1 1] 
CP E E Is E21 ? J 
JP — NI,SKP2LF { If not, skip ahead 7 


С The cursor is already at the beginning of a line and E = 1, 
so indicate a Case # 4 by setting both the carry and Z flags 
and return: J 
SCF С Status of flags: C 3 2 1 
RET С Return ) 
г Store the carriage return code in regitter A: 
(Rote: HL still points to the byte before the cursor) J 
SKP2LF LD A,CR. 
г Search for the next carriage return to the left: J 
LP3LF CALL SRCH.L [ Search operation, to the left, 
starting at HL, repeats until CR 
found or BC#0 ) 
С If the beginning of the text has been reached, skip ahead: J 
JP — NC,SKPALF C A cleared carry flag iaplies 
BC = 0 ] 
[ If моге carriage returns need to be found, repeat the loops 
(Note: HL already points to the byte before the CR) J 
DEC E г Decrement CR counter J 
JP — NZ,LP3LF ( Repeat loop if not zero ] 
[ Case йі: Enough carriage returns have been found, so point 
to the byte following the last CR found, change the flags, 
and return: ] 


INC HL [ Point to the last CR found J 
INC HL L Point to the byte to the right 
of it ] 

XOR A T Status of flags: WC, 4 2 J 
RET E Return J 


C The beginning of the text has been reached, so set HL to the 
address of the first byte of text and clear the carry flag: J 


SKPALF INC HL [ (Note: Does not affect zero flag) J 
ВСЕ 
CCF E Carry flag cleared 1 


C 1f the first byte of the text is not a carriage return, adjust 
the line count and return: J] 
JP — 2,8KPSLF [ Zero flag still unchanged fron 
search operation; it indicates 
whether the first byte is a CR 31 
DEC Е С Decrement line counter J 
RET C Return with the carry flag 
cleared and the zero flag 


{ Result in BC, carry flag set if BC=0 ] 


( Carry implies count is non-zero J 


deterained by the results of the 
decrenent E operation. (Case 
й 10r 42] 
C The first byte of the text is a carriage return; if this is 
enough CR’s found, point to the next byte and return: J 
SKPSLF INC HL г Point to the second byte of text 1 


Listing 1 continued on page 418 


indicate the end of each line. On input, register E must equal 
the nuaber of carriage returns to be found, where the character 
to the right of the last CR found is the desired character. 
(Note: If Ez1, the beginning of the line containing the cursor 
is the location to be found.) (Mote: E=0 is not allowed.) 
On output, there are four possible cases, indicated by the 
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# EMPLOYMENT OPPORTUNITIES 


Research 


Associate Ill, 
Rohotics/Circuit Design 


Design and implement analog and digital cir- 


DP OPPORTUNITIES 


cuits in support of robot research Involving | ~ 
| computer interfaces, vision systems, various 


Martin Marietta Aerospace, NASA's designated Contractor for the Space Shuttle Ex- | 
ternal Tank Program has the following immediate opportunities at their Michoud 
Assembly Facility in suburban East New Orleans: 
Business Applications Programmers/ 
Project Lead Experienced In: 
eEngineering eManutfacturing eShop Floor Control 
cuit Design position, Personnel Office, di sini wing "Inventory *Purchasing 
в : UNIVAC DMS 1100 Data Base Or Other CODASYL Data Base 
University of Experience Utilizing The Data Manipulation Language With 
Rhode Island COBOL Knowledge Of: 
eDDL eSDDL eTIP/CMS eDPS 1100 
80 Lower College Road 
Kingston, Rhode Island 02881 Specialist 
OP EAN eaii eNetwork Controllers Operations Research 
All interested and qualified candidates are urged to send their resume, complete 
with salary history and background to: Martin Marietta Aerospace, Dept. B, P.O. 
Box 29304, New Orleans, Louisiana 70189, Atin: Personnel Department. We are an 
equal opportunity employer, m/f/h. 


| MARTIN MARIETTA 


sensors (for example, force, proximity), and 
low power electronics. Work with technician; 
write and deliver oral reports on research re- 
Sults. BSEE with at least 3 years work expe- 
rience. Familiarity with digital equipment, 
analog circuitry, Instrumentation-type cir- 
cuitry. Competence with video signals. Submit 
resume to: Ann Y. Enloe, Employee Relations 
Officer, Research Associate Ill, Robotics/Cir- 


eDDS 1100 


Let 
McGraw-Hlill's 
Classified 


Ads Work Д 


For You 


For only... 


$768 


your recruitment ad in this 
4" space will reach 290,000 
qualified readers just like 
yourself, 


To place your ad call 212- 
997-2556, or send your copy 
to the address below. 


BUTE 


P.O. BOX 900, NY 10020 


ч 


i; ze RFX, -X,)É \ 


( 
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i0000001 / 


V DIGITAL. 


ae 


Бє 


YOU SPENT LONG HOURS STUDYING TO GET 
YOUR DEGREE , BUT NOW YOU'RE PUZZLED 
ABOUT WHERE YOU CAN GO TO BEST 
USE THOSE SKILLS. 


WARNER ROBINS AIR LOGISTICS CENTER 

offers a civil service career as an engineer with a chance to 

work with state-of-the-art technology to support the most 
advanced defense weapons system In the world. 

Warner Robins ALC will hire approx. 180 electronic/computer 
engineers. For more info. cail toll free 
1-800-84 1-9193 or 1-800-342-0570 (in Georgla) 
or write to: DPCSC —Employment office, Robins A.F.B., Georgia 31098 


WARNER ROBINS AIR LOGISTICS CENTER 
ROBINS A.F.B., GEORGIA 31098 


U.S, CITIZENSHIP REQUIRED-AN EQUAL OPPORTUNITY EMPLOYER 


Listing 1 continued: 


BEC Е С Decrement line counter ] 

RET 2 [ Return if all CR’s found 
status of flags: NC, 17 
(Case К 1) 3 


[ The beginning of one nore line can be found since the carriage 
return at the beginning of the text is the first (and only! 

byte of a line, so point back to it and decrement the line 
counter: ] 


DEC HL t Point to the first byte of text 1 
DEC E [Î Count another line found 1 
RET { Return with carry flag cleared, 


and zero flag deternined by the 
result of the previous 
instruction. (Case #1 or #2) J 


Г $96095062990694929$09009003203900604206000$9602::1913/0::59:95:525 Ob) £x 


CR. RIT 

260008 

This subroutine searches for the beginning of the E-th line 

to the right of the cursor, using carriage returns to indicate 

the end of each line. On input, register E must equal the 

number of carriage returns to be found, where the character to 
the right of the E-th carriage return (to the right of the 
cursor) is the desired character. (Note: E=0 is not allowed.) 

On output, there are four possible cases, indicated by the 

status of the carry flag and the zero flag; 

CASE 1: NC 22 HL = Address of the byte after the E-th 
carriage return to the right of the 
cursor. 

E. 9 


CASE 2: NC A NZ HL = Address of the byte after the last 
carriage return in the text. (But if 
the last byte of text is a carriage 
return, it will point to the byte 
after the next-to-the-last carriage 
return.) 

E = Nunmber of carriage returns not found 

CASE 3: C & NZ HL = Irrelevant 

E ^ Unchanged 

There is no text to the right of the cursor. 

CASE а C 32 HL = Irrelevant 

E = Unchanged 

The cursor is slready on the last line of 

text (ie. no carriage returns vere found, 

not including the last byte of tent). ] 


С Determine the total nunber of bytes of text to the right of 

the cursors 2 
CR.R1T CALL MB.CAT [ Result is in BC; carry flag is set 
if BC а 0 ] 

C If there is no text to the right of the cursor, return with 

the carry flag set and the Z flag cleared (Case 83): J 


JP — NC,SWPIRI С Non-carry implies non-zero count 3 


XOR А Г Set A to zero J] 
sup 1 С Status of flags: C 5 NZ J 
RET C Return 2 


C Store the initial value of E in register D to allow for later 
checking the nuaber of carriage returns encountered before 
reaching the end of the text: J 
SKPIR] LD D,E 
C Store the carriage return code in register A and point to the 
byte to the right of the cursor: 1 
LD oA, CR, C Put carriage return code in А J] 


LD — HL,CAFT.CU) E Point to byte after cursor 1 
[ Search for the next carriage return to the right: J 
LP2R1 CALL SRCH.R C Search operation, to the right, 
starting at HL, repeats until z 
CR is found, or BC counter = 0. } 
С 1? the end of the text has been reached, skip ahead: ) 
JP — NC,SKP3RI [ A cleared carry flag indicates 
BC > 0 J 
Г If more carriage returns need to be found, repeat the loop: 
(Note: HL already points to the byte after the CR.) J 
DEC E 
JP — NZ,LP2RI 
Г Case #1: Enough carriage returns have been found, so clear 
the carry flag end return, (Note: HL already points to the 
byte after the carriage return and it does not go past the 
end of the text since BC is not equal to zero): 7 


SCF 
CCF [ Carry flag cleared 1 
RET С Status of flags: NC, Z ) 
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C The end of the text has been reached, so if no carriage 
returns were found, set both the carry and 2 flags (Case #4) 
and return: ) 


SKP3R1 LD — &,D € Move the initial value of E to A 71 


(Р E t Compare it with the present value J] 
JP — NZ,SKPARI C 1f different, skip ahead 2 

SCF t Status of flags: C iZ) 

RET [ Return ) 


( Case #2: At least one carriage return was found, so find the 
last one (but without including the last byte of text in the 
search): ] 

SKPARI LD — HL,CEND.TX) [ Point to the next to the... 1 
DEC HL С ...last byte of the text 1 
LD oA, CR, C Put a carriage return code in A J 
LD  BC,65535D ( Set BC so it won’t reach zero J 
CALL SRCH.L t Search node, towards the left ] 
INC HL [ Point to the carriage return ] 


INC HL t Point to the right of the CR J 
C Clear the zero and carry flags and return: J 

XOR А Г Set А to zero 1 

ADD 1 [ Status of flags * NC, MZ 1 

RET Г Return J 


[ $299096090950559455$4929$32420:0550:950 £5 530953 69:3044919509952€095 € 


Subroutines to change VERT and HORIZ: 
2$5$50$00523000000243020900529:G::523:093 


The following eight subroutines adjust the values of VERT and 
HORIZ such that the position of the cursor is moved either 
increaentally up, down, left, or right or is aoved to the top 
line, bottoa line, left side, or right side as desired 
(according to which subroutine is called). (Notes These 
subroutines do not affect the position of the cursor in the 
text.) Registers BC, DE, à HL are not changed by these 
subroutines. They use соттоп endings to save the new values 
In menory. ) 


С Hove the cursor to the top line of the screen (VERT=1);: ] 
T0OP.V LD А, 
JP LOADY 


Г Move the cursor to the next line up on the screens J 
DEC.V LD A,(VERT.) 
cP | [ Is it at the top of the screen ? J 


JP — Z,LOADV C 1f so, skip to the ending without 
Changing VERT ] 

DEC A { Decrenent VERT J 

JP  LOADV 


С Move the cursor to the next line down on the screen: ) 
INC.V LD A,(VERT.) 
PUSH HL ( Save the contents of HL J 
LD — HL,LINES. C Point to the aumber of lines on 
the screen 13 


CP — (HL) ( Set the zero flag if VERT = LINES J 

POP HL С Restore HL without affecting flags J 

JP — Z, LOADYV C Skip ahead without changing VERT if 
it is already at its maxinum value ] 

INC А С Increnent VERT 2 

JP LOADV 


C Move the cursor to the bottom line of the screen (VERT=LINES): 3 
BOT.V 10 A,(LINES.) 


C This common ending is used by all four above subroutines. 
Put the new value of VERT into nenory: 2 
LOADV LD (VERT.),A 
C All done: J 
RET 


[ Move the cursor to the left side of the screen (HORIZ=!): J 
LFT.H LD A,! 
JP = LOADH 


Г Move the cursor left one position on the screen: 1 
DEC.H 10 — A,CHDRIZ.) 


DEC А С Decrenent HORI? J 
RET 2 C ...but not if it is off the screen J] 
JP = LOADH 


Г Hove the cursor right one position on the screen: J 
INC.H LD — A,((GORIZ.? 


PUSH HL С Save the contents of HL J) 
LD — HL,UIDTH. L Point to the number of characters 
per line 1 
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CP/M 


IBM 


WORDSTAR™ 


$249 


MICROPRO™ ns 
WordStar $199 
Wordstar/MailMerge$259 
MailMerge $ 69 
CalcStar $119 
DataStar $169 
SpellStar $119 
Supersort $119 
PERFECT SOFTWARE™ 


Perfect Writer 
Perfect Speller 
Perfect Filer 


For 
CP/M 


$249 * 
$309 * 
$ 79* 
$199 
$199 
$169 
$169 


$249* 
$129* 
$189* 


dBASE II™ 


$495 


VISICORP 
VisiCalc (256K) 


TCS ACCOUNTING'M 
General Ledger 
Accounts Payable 
Accounts Receivable 
Payroll 
АП four above 
Inventory Management 
TRSDOS 

Accounting Package 


ASHTON-TATE™ 
dBASE Il 


THE 800-SOFTWARE PROMISE. 


We are dedicated to providing the finest software at the lowest 
possible price. Plus the personal service you expect and deserve. 


Count on us for: 


$189* * 


$ 99 * 
$ 99* 
$ 99* 
$ 99* 
$249* 
$ 99 


$199 


$495* 


[] The lowest prices anywhere. High volume selling makes it 


possible. 


О Fast delivery. We process every order the same day we get 


11. 


О Giant inventory. Everything’s in stock so you don't haveto 


wail. 


О Technical support. We back up what we sell. 
О Specialist expertise. We are the business CP/M® software 
experts and can serve you better. Let us prove 11. 


‚|го!е 431 on Inquiry card. 
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PRICE 


Perfect Writer™ 


$249 


SuperCalc™ 


$189 


CHECK OUT ALL OUR INCREDIBLE BUSINESS CP/M® PRICES. 


SORCIM'M Videoterm (VidexTM) $279 

SuperCalc $189 * Ram Card $169 

SPELLGUARD™ $179 * All three above $579 

SMARTERM™ MBASIC $279 
i 549 | FOX AND GELLER™ 

IS" Quickcode $239 

Easywriter I! $269** 

Easyspeller $139**| CONDOR I™ (Data Base) $209 

CBASIC'M $ 99 THE WORD PLUS™ $129 

“These programs are also 

SELECT™ 

iy | a available for IBM®IPC. 

MICROSOFT™ Price includes manuals 

Soficard $289 Open Saturdays 


TO ORDER, CALL TOLL-FREE: 
800-227-4587 


In California 800-622-0678 
CA residents add sales tax. 


OR WRITE: 
800- SOFTWARE, INC. = 


185 Berry Street, Suite 6820, San Francisco, CA 94107 
О Purchase orders accepted. 

O Prompt UPS 3 day Blue Label service. 

O Call for shipping charges. 


FIWARE 
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Circle 146 on Inquiry card. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 


The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 


GREATER ACCURACY 
BCD with up to 14 digit precision; 


PROGRAM ENHANCEMENTS 
Missing data capabilities and many more; 


FASTER EXECUTION 
Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted; 


SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic 
complete with program disk and documen- 
tation for each for $395.00, save $50.00! 


The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M™ and 48K of memory. Availabie formats: 8” SD 
disk or 5%” North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic-80™, 
North Star DOS and IBM. For more information, call 


or write: 
ECOSOFT INC. | 


Р.О. Вох 68602 
Indianapolis, IN 46268-0602 
(317) 255-6476 
MICROSTAT is a registered trademark of ECOSOFT, INC. 
baZic is a registered trademark of MICROMIKES, INC. 


CP/M is a registered trademark of DIGITAL RESEARCH 
Basic-80 is a registered trademark of MICROSOFT 


Powerful Lab Graphics 
For Your Apple 11 + ® Computer 


SCIENTIFIC PLOTTER c» «x» 


T PIER TUAE 
a 
i 1 


|: 


SCIENTIFIC PLOTTER 48K APPLE II +, $25 
Draws professional-looking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data format, length and 
position of axes, 20 symbols, error bars, labels anywhere іп 4 orientations, etc. 
Includes 5 DEMOS on disk with 30-PAGE MANUAL. 
CURVE FITTER 48K APPLE II +, $35 
Selects the bes! curve to fit your data. SCALE, TRANSFORM, AVERAGE, 
SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE 
| UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33-PAGE 
MANUAL. TM 


VIDICHART > 48K APPLE II +, $75 
NEW tools for fab data management. FAST piots of 4 data sets with SCROLL- 
ING in 4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR- 
SORS and on-screen STATUS REPORT. PLOTS A/D INPUT while sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. /deal for spec- 
tra, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 
28-PAGE MANUAL. 

SPECIAL! All 3 programs on one disk, only $120. Since each program uses the 
same data format on disk, data may be shared 

BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more intormation, ask for FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all 
orders. For fastest service, call in your VISA or Master Card order. 


Taal INTERACTIVE MICROWARE, INC. 


Ё B Р.О. Box 771, Dept. B State College, РА 16801 
UJ CALL (814) 238-8294 for IMMEDIATE ACTION 


* Trademark of Apple Computer, Inc. 
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Listing 1 continued: 


CP (Н!) t Set zero flag if HORIZ = WIDTH J 

POP HL 1 Restore HL without affecting flags ] 

RET 2 [ Return if HORIZ is already at its 
махімия value ) 

INC A [ Increment HORIZ J 

JP — LOADH 


t Move the cursar to the right of the screen (HORIZ2-UIDTH): J 
RIT.H LD A,(WIDTH.) 


С This is the common ending for the above four subroutines: } 


LOADH LD 
RET 


(HORIZ.),4 С Load the new value into memory 1 


C $6099609$9200299$00$920002900202000200292:9255$25959$245 bó» hé») b$$5b$bbtb6s 


CAPRS. 

400900 

This subroutine combines any conpressed-space-bytes which are 
adjacent to one another. It is used to combine any such bytes 
which may have been split up by sone of the cursor eovenent 
operations. (Specifically, if the UP, DOUN, PAGE FORUARI, 
PAGE BACKWARD, TOP or BOTTOM operations are used when the 
cursor is between two spaces, those conpressed-space-bytes 
will be left split up, wasting memory space.) This subroutine 
also re-initializes the value of HERE since this subroutine 
changes the text such that it may no longer point to the sane 
location as when defined. The new value of HERE makes all 
uses of it invalid until it is re-defined. J 


C laitialize the value of HERE to END.TX + 11 1 
CHPRS. CALL INIT.H 
C Count the number of bytes to the left of the cursor, put the 
result in BC and ship ahead to the second half of the 
subroutine if it is zero: ] 
CALL B8.CNT [ Count the 8 of bytes, put the 
result in BC & set the carry 
flag if zero 3 
[ Skip shead if there are no bytes 
to the left of the cursor ] 
C Point to the first byte of text with both register pairs 
DE & HL: 1 
LD НЕ, (ВЕВ.ТХ) 
LD D,H 
LD ЕД 
E Adjust the contents of BC for use as a double-byte counter: J 
CALL SET.BC 
C Begin outer loop: 1 
C Move the next byte fron (HL) to (DE), leaving a copy of it 
in register Ài 1 
LPICH LD А, (И) 
LD — (DE), A 
C Begin inner loop: J 
C Point to the next source location: 1 
LP2CM INC HL 
C Decrenent the byte counter and if it is zero, skip ahead to 
the end of this half of the subroutine: 1 


JP С,8КР7СИ 


DEC C С Becrement lower half of counter ] 
JP NZ,SKP3CK C Continue if not zero 2 
DEC В [ Decrenent upper half of counter J 


JP 2,8КРАСИ С Exit fron this loop if done Ј 
C If the next byte to be moved cannot be combined with the one 
Just moved, skip over the next 2 sections: J 


SKP3CM CALL BITZA. [ If ИЗВ of last byte moved is not 
a zero, it is an ASCII code J] 
JP — NZ,SKPSCH E Skip ahead if not a compressed- 
space-byte ] 
CALL BIT?M. E I? the next byte to be moved is 
an ASCII code, clear zero flag J 
JP NZ,SKPSCH [ Skip ahead if not a compressed- 


space-byte ] 
Г Combine the two coapressed-space-bytes, ensuring that the 
count for the resultant nuaber of spaces is not too large: J 


ADD (HL) [ Conbine counts 1 
CALL BITZA. [ Count greater than 127 decimal? 1 
JP 2,8КРАСИ [ If not, ship over next 


instruction J 


0  4,127D [ Load A with махімим allowable 
count J 
SKPACM LD (DE),A г Store the cambined byte in memory 


C Repeat the inner loop since there тау be nore spaces in the 
next byte: 1 
JP LP2CH 
C The bytes cannot be combined, so point to the next destination 
and repeat the nain loop: 1 
SKPSCM INC DE 
JP  LPICH 


E Point to next destination J 
[ Repeat outer loop 1 
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We're looking for answers from the: 


(A) Earth 
(B) Moon 
(C) Stars 


(D) All of the above... 


If you picked "D", our minds are 
tuned to the same frequency. 


Because at TRW Defense Systems 
Group [DSG|, computer scientists, 
mathematicians and engineers search 
for answers to complex, challenging 
tasks, often long before an actual 
problem arises. 


On earth, for example, our Information 
Processing Division harnesses the 
computational power of more than a 
dozen computer systems to develop 
business, scientific, general purpose 
and mini/micro applications. 


At the same time, in space, our 
Image Processing Division pioneers 
the application of mini and micro 
computer networks to the processing 
of all types of data and imagery. In 
fact, a team of TRW specialists 
rectified and enhanced the images of 
Explorer Vi, the satellite that provided 
us with the first TV picture from 
space in 1959. 


By now you've probably guessed that 
we work on some pretty exciting, 
diverse projects. Exploring the earth, 
moon and stars. For answers whose 
questions are yet to come. 


But that's just scratching the surface. 
We're also into: electronic information 
systems, battlefield reconnaissance, 
tactical and strategic C31, digital 
avionics, naval EW systems, MX 
development, Space operations and 
defense, space transportation, laser 
systems, and ballistic missile systems 
technology. 


If you're a computer scientist, 
mathematician, or engineer who 
enjoys working with abstract concepts, 
and turning them into high technology 
applications, let us know. 

The earth, moon and stars could 


easily be your stomping ground. If 
you do your thinking at TRW. 


and then some! 


TRW is an Equal Opportunity Employer 
offering excellent salaries, a Flexible 
Benefits Plan that includes flexible 
working hours, a medical/dental/vision 
plan and 2 weeks vacation per year 
plus a Christmas shutdown. 


Investigate the opportunities awaiting 
you at TRW. Submit your resume in 
confidence to: 


David G. Drugman 

Defense Systems Group, BY-O 
One Space Park, Bldg. E1/2035 
Redondo Beach, CA 90278 


US. Citizenship Required 
ша! Opportunity Employer 
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Listing 1 continued: 


С Update the value of BEF.CU: } 
SKP&CM EX DE,HL 
LD — (BEF.CU) HL 


C Count the number of bytes to the right of the cursor, store 
the result in BC, and return if zero: J 
SKP2CM CALL ND.CNT [ Count 8 of bytes, put result in 
BC à set carry flag if zero 1 
( Return if no text to right of 
cursor ] 
С Point to the last byte of text with both DE à HL: 1 
LD — HL,CEND,TX) 
LD  D,H 
LD Е, 
C Adjust the contenta of BC for use аз a double-byte counter: J 
CALL SET. BC 
С Begin outer loop! J 
С Move the next byte fron (HL) to (DE), leaving a copy of it 
in register Аг ] 
РВСН LD A, (HL) 
LD (DE),A 
C Begin inner loop: 1 
С Point to the next source location: J 
LP9CM DEC HL 
C Decrement the byte counter and skip ahead to the ending if it 


RET C 


is zerot ) 
DEC C E Decrenent lower half of counter 7 
JP — NZ,8KP10C t Continue if not zero ) 
DEC B I Decrement upper half of counter j] 


JP 2,8КРІЗС г Skip to ending if all done j 

C If the next byte to be moved cannot be conbined with the one 
just moved, skip over the next 2 sections: J 

SKPTOC CALL ВІТ7А, С If NSB of last byte moved is 

not a zero, it is an ASCII code jJ 
[ Skip ahead if not a compressed- 

sSpace-byte J 
E If the next byte to be moved is 

an ASCII code, clear zero flag J 
E Skip ahead if not a compressed- 

apace-byte J 
C Combine the two bytes, ensuring that the count for the number 
of spaces is not too large: J 


JP — N2,8KP12C 
CALL ВІТ?И. 


JP — NZ,SKP12C 


Model EP-2A-88 
EPROM Proarammer 


OPTIMAL ' TECHNOLOGY, INC. | 
EP-2A-BB walt » 


* Easy to use 
* Reliable 


PROGRA, LOAD 
wa AR Mea с nmm icc o 


и E sg e ë 


* Field proven 


Fast as Jackrabbits .. . Well, almost! 


In Australia, two rabbits can reproduce over 13 million offspring in three years . . . At 
105 second for 2716's, the EP-2A-88 can reproduce 1,892,160 EPROMS in three 
years. Single push control, the EP-2A-88 checks if EPROMS are erased, programs 
and verifies. Many features, including self test, diagnostics and audio prompt. 

The EP-2A-88-1 will accept Copy (CM) modules for the 2758, and 2716 EPROMS. 
The EP-2A-88-2 will accept copy modules for the 2716, 2732 and 2532 EPROMS. 
The EP-2A-88-3 accepts copy modules for the 2764, 2564, 27128 and 25128 
EPROMS. Power requirements are 115 VAC 50/60 Hertz at 15 watts. 

Description 

EPROM Programmer 

EPROM Programmer 

EPROM Programmer  . 

Copy Module for 2716, 2516 ' 
Copy Module for 2758, 2508 
Copy Module for 2732 . 

Copy Module for 2732A 

Copy Module for 2532 . .. 
Copy Module for 2564, 25128 
Copy Module for 2764, 25128 
Socket Expander for 2564, 25128 
Socket Expander f or2764, 27128 


Optimal Technology, ine. 


Phone (804) 973-5482 
Blue Wood 127 Earlysville, Va 22936 
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Circle 287 on inquiry card. 


ADD (HL) 
CALL BIT7A. 
УР 2,8КРІ1С 


С Combine counts J 
C Count greater than 127 decimal? 1 
С If not, skip over next step J 


LD А, 127 С Load A with maximum allowable 
count ] 
SKPI1C LD (DE),A È Store the combined byte in memory J 


с Repent the inner loop since there may be more spaces in the 
next byter 1] 
JP — LP9CM 
[ Yhe bytes connot be conbined, so point to the next destination 
and repeat the nain loop: J 
8SKP12C DEC DE 
JP — LPBCMH 
C Update the value of AFT.CU: 1 
8КР1ЗС EX DE,HL 
LD (АРТ.С), HL 
C All donet ) 
RET 


IIIIII IIIIII LLL ILLI LP II 


SPACT. 

+00000 

This subroutine aakes sure that there is roon to insert at 
least one character into the text. 1? there is ло rooa 
available, the carry flag is set and the value of ED.ERR is set 
to 1 to indicate insufficient menory. If the first count of 
the cursor gap size indicates there is no roon, an attempt is 
Made to combine any adjacent coapressed-space-bytes and the gap 
size is re-checked before concluding that there is no room, 

If there is roon available, the carry flag will be cleared 
("NC") and register BC will contain the nuaber of locations in 
the cursor gap. Register А is unchanged by this subroutine. j 


[ 8ave the contents of register А in such э vay that it can 
be restored without changing the flags: 1 
SPACT. LD L,A 

PUSH HL 

C Determine the number of locations available and skip ahead if 

there is one or aore: ) 
CALL OP.CHT 
JP — NC,SKPISP 


[ Count size of cursor gap J 
C Carry flag set indicates no 
Spaces available ] 

С Attenpt to combine any adjacent conpressed-apace-bytes: J 
CALL CHPRS. 

С Check again for room in the cursor gap with the contents of 

the carry flag indicating if there is now sone гоол: ) 
CALL OF.CNT С Count size of cursor gap J 

E If there vas no roon, set ED.ERR to 1, leaving the carry 


flag set: J 
SKP1SP JP WC,SKP2SP С Skip ahead if room l 
LD А, [ Put a 1 ... ] 
LD (ED.ERR),A С... into ED.ERR 1 
C Restore the contents of register A without affecting the 
flags: 1 
SKP28P POP HL 
LD 4L 
[ All done. Return with the carry flag indicating the status: J 
RET 
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INSRT. 

+99066 

This subroutine inserts опе byte (contained in register A) 

to the left of the cursor. It is used by the 1.CHAR, 1.CR, and 
I.SPAC subroutines. A check is made to determine if there is 
roon to insert one byte, and if not, the carry flag is set and 
the insertion is not made. Also, if appropriate, the value of 
ED.ERR is set to 1 to indicate insufficient Memory. Register 

A is unchanged by this subroutine. ] 


С Make sure there is room to insert one byte. If not, return 
with the carry flag set. (ED.ERR is set to 1 by the SPAC? 
subroutine if there is no room.) 1 ] 
INSRT. CALL SPAC?. [ Set the carry flag if there is 
no roon ] 

RET С C Return if the carry flag is set 1 
C Insert the byte in register A into the text to the left of the 
cursor: ] 

LD — HL,CBEF.CU) 

INC HL 

LD (HL),A 


T Point to byte to left of cursor J 
T Point to next location ] 
[ Store the contents of register А 
there 1 
LD — (BEF.CUD,HL T Update the BEF.CU pointer ] 
C Return vith the carry flag cleared to indicate a successful 
insertion: J 
OR А I Clear the carry flag J 


Listing 1 continued on page 424 


How switching light bulbs 
in your company can save 
barrels and barrels of oil. 
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Save $2 to $20 persocket per year just 
by substituting one bulb for another. 
Orsave upto $325 per socket per year 
with awhole new lighting system. 


If your company’s using the same type of 
light bulbs as before the energy crisis hit five 
years ago, youre not only wasting energy, 
youre probably losing a pile of money. 

For example, in the Westinghouse 
Econ-o-watt® family of lamps—available in 
incandescent, fluorescent and high intensity 
discharge lamps, simple lamp substitution 
can show energy savings of up to 25%. 

For example, are you still using the 
standard 40 watt fluorescents in your 
offices? Replacing them with the ingenious 
Westinghouse Econ-o-watt® fluorescent 
lamp immediately saves up to 6 watts per 
socket —and youd needa light meter to 
notice the change in light level. 

And where quality of light is as important 
as energy savings, Westinghouses revolu- 
tionary Clltralume" fluorescent lamps 
can provide up to 3096 more light than 
deluxe fluorescents. ` 

If you want to really maximize your energy 
savings, a total system replacement with 
Ceramalux-4™ lamps would be just the 
ticket. Ceramalux-4 lamps save up to 80% 
of the energy of incandescents. And it is the 
first high pressure sodium lamp to produce a 


^ light quality equal to or better than cool 
NS odit luorescents. 


Call or write for your free copy of 

» "Substitute for Savings” 
A Any way you figure the energy 
i. crisis —by barrels of oil or 
F4) dollars —there are real 
savingsto be had in cutting 
your energy costs. To get 
| started, call for a copy of 
PES/ "Substitute for Savings: 
EV Call toll-free: 800-631-1259. 
# The brochure tells you in plain 
? language what you should know 
about fighting costs and what you 
can do about them. You may not qualify 
as a lighting engineer after reading it, but 
you will have a sharper pencil. 


Ww) Westinghouse 


Lamp Divisions 


Bloomfield, New Jersey 07003 A-9675 


Circle 412 on inquiry card. 


Listing 1 continued: 
RET 
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TOP. 

LIII] 

This subroutine moves the cursor to the beginning (top) of the 
text (in front of the first character) and «oves the cursor 
symbol to the upper left corner of the screen. J 


С Point to the first character of text: J 
TOP. LD  HL,(BEO,TX) 

C Move that byte to the right of the cursor (nove cursor left) 

and adjust the values of BEF.CU & АРТ, Сиг J 
CALL MOVE.L 

C Move the cursor syabol to the upper left corner of the screen: J 
CALL TOP.U С Set VERT в 1 J 
CALL LFT.H С Set HORIZ = 1 J 

С А11 done: 1 
RET 
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BOTON. 

#99008 

This subroutine почев the cursor to the end of the text and 
moves the cursor syabol to the lower right corner of the 
screen. (Hote: The DSP.TX subroutine will adjust the values 


of HORIZ and VERT if necessary.) J 


C Point to the last byte of texts J 
BOTOM. LD — HL,CEND.TX) 
C Move that byte to the left af the cursor (aove cursor to 
right) and adjust the values of BEF.CU & AFT.CU: 1 
CALL MOVE.R 
СГ Move the cursor to the lower right corner of the screen J 


CALL ВОТ, Ч С Set VERT = LINES J 

CALL RIT.H C Set HORIZ = WIDTH J 
С All done: J 

RET 
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UP. 

»$$ 

This subroutine moves the cursor to the beginning of either 

the sane or the previous line. If the cursor is not at the 
beginning of a line, it is aoved to the beginning of that line. 
If the cursor is at the beginning of a line, it is noved to 
the beginning of the previous line. J 


С Point to the beginning of the line containing the cursor: J 
UP. LD ЕІ С Та # of CR’s ta be found J 
CALL CR.LFT C Result in HL J 
[ If the cursor is not at the beginning of a line, skip ahead 
since HL now points to the byte to be moved to the right of 
the cursor: J 
JP . NC,SKPTUP С (Flag conditions set by CR.LFT) J 
[ If the cursor is at the beginning of the text, return 7 
RET М2 
C The cursor is at the beginning of a line, so point to the 
beginning of the previous line: ] 
LD E,2 С 2= В of CR^s tabe found ) 
CALL CR.LFT С Result in HL J 
C Move the cursor up one line on the screent J 
CALL DEC.U с Decrewent VERT J 
С Move the cursor to the left side of the screent J 
BKP1UP CALL LFT.H [ Set HORIZ to 1 J 
С Move the cursor left (by moving the bytes across the cursor 
gap to the right side) and adjust the values of BEF.CU and 
AFT.CUn j 
CALL MÜVE.L Г Noter HL points to the byte 
which is to become the byte to 
the right of the cursor J 
С All done: J 
RET 
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DOWN. 

+0988 

This subroutine moves the cursor to the beginning of the next 
line, but if it is already on the last line, the cursor is 
moved to the end of the text. J 
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[ Point to the beginning of the next line (after the line 


containing the the cursor): J 
DUUM. LD €E,! C 1= § of CR’s to be found Ј 
CALL СЕ, ВІТ С Result in HL if all goes OK J 
DEC HL [ Point to the carriage return at 
the end of the present line 1 
C If the beginning of the next line was found, mave the position 
of the cursor on the screen down one line and to the left side, 
then skip ahead: J 
JP — C,SKPIDN [ Carry flag set implies it vas not 
found J 


CALL INC.U C Increment VERT J 
CALL LFT.H С Set HORIZe1 J 
JP = SKP2DN [ Skip ahead to move the cursor 1 


С If the cursor is at the end of the text, return: ) 
SKPIDN RET М2 
C The cursor is already on the last line, so point to the last 
character of the text and nove the cursor to the right side 
of the screen: J 
LD — HL,CEND,TX) Г Point to end of text J 
CALL RIT.H С Set HORIZ*WIDTH 72 
С 1? the last byte of text is a carriage return, моче the 
cursor down one line: J 


LD А, (WL? С Put last byte in à 1] 

CP CR. Г Is it a CR 1 J 

JP — N2,SKP2DN С If not, skip over next command J 

CALL INC.V [ Move cursor down ane line on screen 1 


С Move the cursor to the right (by moving bytes of text to the 
left across the cursor gap), and adjust the values of BEF.CU 
and AFT.CUs J 
SKP2DN CALL HOVE.R C Note: HL points to the byte which 
is to becone the byte to the left 
of the cursor J 
С All done: J 
RET 
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LEFT. 

+0929 

This subroutine moves the cursor left one character position. 

If the cursor is already at the beginning of the text, no change 
takes place. If the byte to the left of the cursor is a 
conpressed-space-byte, only one of the spaces (represented by 
the byte) is moved to the other side of the cursor gap (thus 
splitting up a conpressed-space-byte if it represents моге than 
one space). J 


С Make sure there is at least one byte of nenory available 
in case а conpressed-space-byte needs to be expanded. If not, 
return with the value of ED.ERR set to 1 to indicate 
insufficient пемогу: J 
LEFT. CALL 8PAC*, 
RET C 
C Make sure that there is at least one character before the 
cursor. Return if there isn't: J 
CALL BB.CNT [ Set carry flag if not at least one ] 
RET C [ Return if the cursor is already 
at the beginning of the text J 
C Get the character to the left of the cursor: ) 


LD — HL,CBEF.CU) Г Point to character before cursor } 
LD А, (Н) С Get the byte J 
С If the byte is not а compressed-space-byte, skip ahead: J 
CALL BIT24. С MSB=0 indicates compressed-space 1 
JP — N2,SKPILT [ Skip ahead if it is an ASCII code J 
С Put the code for one space in A and reduce the nonber of spaces 
in the byte to the left of the cursor: J 
LD 4,1 [ 1 з code for one space J 
DEC (HL) с Decrenent space count J 
С lf there are more spaces renaining in the byte, skip the next 
section: J 
ЈР М2,5КР21Т 
С Erase the byte to the left о? the cursor by changing the 
value of BEF.CU: J 
SKPILT DEC HL С Decrement BEF.CU J 
LD (BEF.CU),HL І Store the new value in menory J 
[ Point to the character after the cursor: J 


SKP2LT LD — HL,CAFT.CU) 
С Skip ahead unless two conpressed-space-bytes can be combined: 1 
1 С Does register A contain 1 space? J 


JP — NZ,SKP3LT 
CALL BIT?8M. 


С Skip ahead if not J 
C Is the byte to the right of the 
cursor a compressed-space-byte’ ] 
JP = NZ,SKP3LT û Skip ahead if it is an ASCII code J 
С Combine two coapressed-space-bytes (uhere the one in register 
A is a single space), and skip over the next section. However, 
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The MICROMINT 28 BASIC 
COMPUTER/CONTROLLER board repre- 
sents a milestone in microcomputer price- 
performance. It is cheap enough to be 
programmed directly in a high level lan- 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 4%" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us- 
ing a powerful Z8 microcomputer chip and 
26132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com- 
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

The price, in single quantity, a tiny $195.* 
Optional power supply 


Z8 MICROCOMPUTER 
° Оп board tiny BASIC interpreter. 
e Parallel and serial 1/О ports. 
e6 interrupts. 


RS-232 CONNECTOR To Order: 
e Just attach a CRT terminal and immediately write Call Toll Free 
control programs Іп BASIC. 1-800-645-3479 


4K BYTES OF RAM 


«26132 4K X 8 low power quasi-static For Information Call 


RAM. EPROM pin compatible. 1-516-374-6793 
SWITCH SELECTABLE BAUD RATES 

*110-9600 BPS. MICROMINT INC. 
FULLY EXPANDABLE 917 Midway 


° Data and address buses available for 124K memory 
and I/O expansion. 
e 2 onboard parallel ports. 


¢7.3728MHZ crystal for fast control operations. 


JUMPER SELECTABLE MEMORY OPTIONS 
e 4K RAM, 2716 or 2732 EPROM operation. 


Woodmere, N.Y. 11598 


(+ 5, + 12 and - 12V) $35. LOW POWER RS 
Please include $4 for shipping and handling. eConsumes only 1% WATTS at +5, +12 


“Са Micromint for quantity pricing and -12V (optional power supply available). 


Micromint will put both a 
computer development system 
and an OEM dedicated controller 
in the palm of your hand 
for only $195. 


‘ - 


Adan 


Circle 248 on Inquiry card. 


As featured in Byte Magazine, July, August, 1981. 


28 is a trademark of Zilog Inc. 


Listing 1 continued: 


if the combined count would cause an overflow, skip to the LD — (HL), [ Put the byte in register A there ] 
ending (effectively erasing the extra space): ) | LD  (DEF.CU),HL [ Store the new value of BEF.CU J 
LD A,(HL) С Move the space count to A ] C If the character moved was a carriage return, move the cursor 
CP 127D С Is it at its макїмим value ? J] down one line on the screen and to the left side, then return: J 
JP — 2,SKPALT [ If so, skip to the ending J CP CR. СА = carriage return ? J 
INC (HL) Û Increnent the number of spaces JP — WZ,SKPART С Skip ahead if not 3 
represented by the byte 1 CALL INC.V С Increnent VERT 2 
JP  SKPALT C Skip over the next two sections 1 CALL LFT.H [ Set HORIZs1 2 
C Put the byte in Soll A eee right end of the cursor RET [ Return 2 
gap and adjust the value of the AFT.CU pointers 1 А : 
SKP3LT DEC HL [ Point to the left af the byte to Ж: Blige a ee kai Qui iA жаши 
the right of the cursor 7 RET С Return 2 
LD (Ні, А [ Put the byte there (from register A} J 


LD  (AFT.CU),HL [ Store the new value of AFT.CU 1 
C If the character moved was a carriage return, move the cursor 


А i [ $€6990992090009099000005025301$6:35:):93:£0 0256 05 0306 0006 Û Û Û Û FD 006 2 Û 
down one line on the screen and to the right side, and return: J] 


CP CR. { А = carriage return ? J PABE.F 

JP NZ,SKP4LT C Skip ahead if not 7 *99995 

CALL RIT.H C Set HORIZ=WIDTH J i i i 

ECN t Recvenont UERT SS This subroutine moves the location of the cursor to the 


beginning of the line which follows the last line presently 


RET С Return J ; TT 
C Move the cursor one place to the left on the screen, à returns J foes oed ои коз Ce ян 
SKPALT ot DEC.H ا‎ HORIZ J text is already on the screen, the cursor is moved to the 


end of the text and the cursor syabol is moved to the lower 
right corner of the screen (although it will probably be 
С 000990000000090006 04049040 045933 090040044 690998690 6/000 00080 moved" left by the DSP.TX subroutine). J 


C Calculate the @ of carriage returns to be skipped over to 


ala get to the desired line: 2 
Thi E i PAGE.F LD A,(LINES.? { Load A with the number of lines 
is subroutine moves the cursor right one character position. Sa! Vhac tenben i 
If the cursor is already at the end of the text, no change INC A С Bet А = LINES + 1 7 
occurs, If the byte to the right of the cursor is a compressed- LD — HL,UERT [ Point to the variable VERT ] 
space-byte, only one of the spaces (represented by the byte) is SUB (HL) : Ca = LINES - VERT + 12 
moved to the other side of the cursor gap (thus splitting up LD Е,А { Store result in E 3 
the conpressed-space-byte). ] Г Point to the E-th carriage return to the ríght of the cursor: ] 
CALL CR.RIT С Result in HL, if found J 
C Make sure there is at least one byte of memory available in DEC HL [ Point to the carriage return 
сазе а conpressed-space-byte needs to be expanded. If not, (Does not affect flags) J 
return with the value of ED.ERR set to 1 to indiczite C If the end of the text was encountered before reaching the 
insufficient menory: 7] desired line, juap to the DOTON subroutine: J 
RIGHT. CALL SPACT. JP C DOTON. { CR’s found only if status of... ] 
RET C JP — WZ, BOTOR, С ...flags are NC 4 Z] 
[ Hake sure there is at least one character after the cursor, С Move the cursor there (& adjust BEF.CU & AFT.CU)s J 
and return if there isn't: ] CALL MOVE.R С Note: HL points to the byte to 
CALL ND.CNT C Set carry if not at least one ) -becone the byte to the left of 
RET C C Return if there is no place to the cursor ) 
nove to ) [ Move the cursor to the upper left corner of the screen: 7 
С Get the byte which is to the right of the cursor: 1 CALL TOP.V С Set VERT = 1 J 
LD HL,CAFT.CUD С Point to byte after cursor J CALL LFT.H С Set HORIZ = Í J 
LD A (HL?) С Get the byte J] C All done: ] 
С If it is not a conpressed-space-byte, skip ahead: ] RET 
CALL BITZA. { ASB=! indicates an ASCII byte ) 
JP Н7,5КР1ВТ [ NZ implies an ASCII byte J 
С It is а compressed~space-byte, so put the code for one space Г 90009000060666090606644000 00000000000 0400046006000 06200428 
in A and reduce the number of spaces in the byte to the right 
of the cursor: J PAGE .B 
ш Al t 1 s code for one space ) *99609 
DEC (HL) [ Decrenent space count J This subroutine moves the location of the cursor such that 
C lf there are more spaces renaining in the byte, skip the next the new bottom line will be the line which is presently 
section: J innediately above the top line. If the first byte of text 
JP — N2,SKP2RT will appear on the screen, the cursor is aoved to the 
[ Erase the byte to the right of the cursor by changing the beginning of the text. In either case, the cursor symbol is 
value of AFT.CU: J moved to the upper left corner of the screen. ] 
SKPIRT INC HL С Increnent AFT.CU J C Calculate the number of carriage returns to be found (to the 
LD — (AFT.CUD),HL С Store the new value in memory ) left of the cursor) to get to the desired line: J 
С Point to the byte to the left of the cursors J PAGE.B LD A, (VERT.? С Load A with the line nunber the 
SKP2RT LD HL,(BEF.CU) cursor is on ) 
C Skip ahead unless two compressed-space-bytes can be combined: 17 LD — HL,LINES. ( Point to the location containing 
(Р 1 C Does register A contain 1 space? ] the number of lines on the screen 1 
JP — WZ,SKP3RT С Skip ahead if not J ADD (HL) СА = VERT + LINES 3 
CALL BIT?A. С Is the byte to the left of the LD E,A Û Move result to E ] 
cursor a conpressed-space-byte? ] C Point to the byte to the right of the E-th carriage return 
ЈР — NZ,SKP3RT { Skip ahead if not J] (to the left of the cursor)t J 
E Conbine two conpressed-space-bytes (where one is a single CALL CR.LFT C Result in HL if found J 
Space in register A) and skip over the next section. However, C If the beginning of the text was encountered before reaching 
if the combined space count would cause an overflow, just the desired line, jump to the TOP subroutine: J 
return (effectively erasing the extra space): 1 JP  C,TOP. С CR’s found only if status of...] 
LD OA, (HL) С Move the space count into А 1 JP NZ, TOP. С ...flags are NC 4 2 ) 
CP 1270 С Is it at its maxima value 7 J C Move the cursor there (3 adjust BEF.CU & AFT.CU): 2 
RET 1 С 1? so, return ) CALL MOVE.L 
INC (HL) ( Add one more space to the byte L Move the cursor to the upper left corner of the screen: J 
to the left of the cursor ] CALL TOP.V C Set VERT = 1 J] 
JP SKP4RT £ Skip over the next two sections J CALL LFT.H £ Set HORIZ = 1] 
C Put the byte in register A into the left end of the cursor C All done: ) 
gap and adjust the value of the BEF.CU pointer: J RET 
SKP3RT INC HL [ Point to the location to the 
right of the byte to the left 
of the cursor ) С $969933x95:59095:563459:60 9) 93:6 0308000 60306 89: 8206 69:6 8:6: 9:6 ER 9099 9:46 
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Collector Edition 


BYTE COVERS 


The Byte covers shown below are available as beautiful Collector Edition Prints. 


Each full color print is 11 in. x 14 in., including a 1 1/2 in. border, and is part of an 
edition strictly limited to 500 prints. Each print is faithfully reproduced from the 
original painting on museum quality acid-free paper, and is personally inspected, 
signed and numbered by the artist, Robert Tinney. A Certificate of Authenticity 
accompanies each print attesting to its quality and limited number. 


#17 Winter Computing $25 


#13 Future Computers? $25 #14 


Smalltalk $25 


#10 Programming Route $25 


Collector Edition Prints are carefully packaged flat to avoid bending, and are 
shipped first class. The price of each print is $25, plus $3 per shipment for postage 
and handling ($8 overseas). The prints are also available as 4-print sets: Set 9-12, 
Set 13-16, and Set 17-20. Each set costs $80, plus postage and handling. 

To order your own favorite Bytecover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1-504-272-7266. 


#19 Crystal Ball | $25 


^ 


5 15 Software #16 Chip Building $25 


Please send me the following Prints ($25), or Sets ($80). 


C] 1 have enclosed check or money order. 


Mail this coupon to: 


QTY. TITLE & PRINT NO. AMOUNT ÛÎ Ysa Û] MasterCard robert tinney graphics | 
Ош. چ کے‎ —®_— mts UN с=с E 1864 N. Pamela Drive 
س‎ Ff ИШЕ 2 Baton Rouge, LA 

| — ———————— $—— SHIP MY PRINTS TO: | 
— eee $... Мате: 
| DEL аа Address: 
postage & handling $3.00 (Overseas $6.00) $ City: 
TOTAL $ Slate: 


Listing 1 continued: 


I .CHAR the screen: J 
ITIL CALL INC.V C increment VERT J 
This subroutine inserts a character into the text to the left CALL LFT.H С Set HORIZ = 1 J 
of the cursor. The ASCII character to be inserted is contained [f All done: J 
in register A with the most significant bit set. (Note that RET 
carriage returns are not inserted by this subroutine.) If the 
character is a control code or a "DEL" byte (255 decimal), [ 0200952545 iit 9435340408299 59043999 949225 
then set ED.ERR to 2 to indicate an invalid operation, If 
there is по room for the character to be inserted, then ED.ERR E.CHAR 
is set to 1 to indicate insufficient nenory. І? either error "ТҮ. 
occurs, the byte is not inserted. ) This subroutine erases the character to the right of the 
cursor: ] 
[ Make sure that the character to be inserted is not a control 
code or a "DEL" byte. 1? it is, set ED.ERR to 2 and return: 1 C If there is not at least one character to the right of the 
I.CHAR CP SPACE. t Is it ə control code ? ] cursor, return: ] 
JP — C,SKPIIC С Skip ahead.if so 1] E.CHAR CALL ND.CNT [ Set carry if not even one byte J 
CP 2550 C Is it a "DEL" code ? J RET C [ Return if no byte there to erase ] 
JP — NZ,SKP2IC L Skip ahead if not 1 с Point to the byte to be erased and skip over the next section 
SKPIIC LD — 8,2 C Put a 2 a.e] if it is not a conpressed-space-byte: 1 
LD — (ED.ERR),A L ... into ED.ERR J LD — HL,LAFT,CU) C Point to byte after cursor J 
RET С Return ) CALL BIT7H. [ Is it а compressed-space-byte? J 
C Insert the character into the text, including a check to make JP — NZ,SKPIEC С Skip over next section if it is not 1 


sure there is room to insert it. However, if there is not 
enough room, INSRT sets the carry flag and sets the value of 
ED.ERR to 1 (without having inserted the character): ] 


EL It is a compressed-space-byte, so decrement the nunber of 
spaces it represents and return if there are моге spaces 
remaining in the byte: J] 


SKP21C CALL INSRT. DEC (HL) [ Reduce space count 1 

С If there vas not enough room, return: ] RET NZ [ If more spaces there, return J 
RET C C Erase the byte to the right of the cursor by incrementing 

[ Move the cursor one place to the right: J the value of AFT.CU: J 
CALL INC.H C Increment HORIZ J SKPIEC INC HL { Increment AFT.CU 1 

C All done: J LD (AFT.CU),HL С Store the new value in aewory 1 
RET C All done: 1 

RET 


ТУТТУУ Ж: Sk EHTS RHE hE REE ES GR ODE 64 ЖУК Gk Û 
[ »*5»5»5»55»5*553592595255355259553£4:525tt.tb6b ub btlekbl:ku:kkbaekkibekbht: ke à geek 


1.ЅРАС 
LILIT E.LIME 
This subroutine inserts one space to the left of the cursor. 3 *»»5»»5» 
This subroutine erases the remainder of the line which the 
C If the byte (if any) to the left of the cursor is not a cursor 15 on. This includes erasing the carriage return at 
conpressed-space-byte, skip over the next section: 1 the end of the line if the cursor is at the beginning of the 
I.8PAC CALL BG.CNT [ 1s there a byte to the left of the Jine, but the carriage return is retained if the cursor is 
cursor ? (Clear carry flag if so) J anywhere else on the line. J 
JP  C,SKP1IS С Skip ahead if not 1 
LD  HL,(BEF.CU) E Point to the byte to the left of F Point to the beginning of the next line (after the line 
the cursor J containing the cursor): J 
CALL DITA. ( Is it a compressed-blank-byte? ] E.LINE LD  E,t [ 1 = 4 of CR's to be found 1 
JP — NZ,SKPIIS { Skip over next section if not 1 CALL CR.RIT [ Result in HL if found 1 
C The byte to the left is a compressed-space-byte, so add one C If the beginning of the next line was found, skip ahead: 1 
more space to it and skip ahead. However, if the cowbined space JP — NC,SKPIEL [ (Note: Case H2 not possible since 
count would cause an overflow, just return (effectively ignoring Е=1 on input) 1 
the space to be inserted): ] C If there are no bytes to the right of the cursor,return: 1 
LD А, (HL) [ Put the space count into A J RET HZ 
СР 127D С Is it at the махімия value ? ) L The cursor is already on the last line of the text, so test 
RET 17 С If so, return ) whether the last byte of text is a carriage return and point 
INC (HL) ( Increment the spaces there ] to END.TX*1: J 
JP = SKP2IS [ Skip over the next section J LD KL, iEND.TX) С Point to end of text J 
E Insert one space into the text to the Ieft of the cursor. LD А, HL) [ Put last byte into register A J 
However, if there is not enough roon, INSRT sets the carry СР CR. С Last byte = carriage return ? J 
flag and sets the value of ED.ERR to 1 (without having INC HL C HL = END.TX + 1 (Does not affect 
inserted the space): 1 flags) J 
SKPIIS LD A, 1 [ 1 s code for one space ) E If the last byte is not a carriage return, there is no need 
CALL INSRT. Г Insert it into the text 1 io test whether the cursor is at the beginnina of a line, so 
E If there was not enough rooa, return: 1 skip ahead: J] 
RET С JP — NZ,SKP2EL С If not a CR, skip ahead J] 
L Move the cursor one place ta the right, unless it would be С Point to the carriage return at the end of the line containing 
off the screen: 1 the cursor (instead of to the byte after it): 2 
SKP2IS CALL INC.H C Increnent HORIZ J SKPIEL DEC HL 
Г All done: 1 С If the cursor is at the beginning of а line, indicate that 
RET the carriage return at the end of the line is to be erased 
too: 1 
PUSH HL E Save contents of HL ] 
С *09552259*523*2350*35503594:k):3:k$X: 95990 0 8 41 909 9 ek ee Petre tors Ж LD HL,(BEF.CU) [ Point to byte to left of cursor J 
LD A CHL) [ Put the byte in register A 2 
1,CR POP HL С Return pointer to HL J 
‘+088 (Р CR. t Is the byte a carriage return? 3 
This subroutine inserts a carriage return into the text to JP -NZ,SKP2EL t Skip ahead if it is not a CR J 
the left of the cursor. ] INC HL [ Point to the byte after the 
other CR 1 
C Insert the CR into the text, making sure there is roon for C HL points to the byte which is to become the byte to the 
it. If there is not enough room, INSRT sets the carry flag right of the cursor, so store the address in AFT.CU (This 
and sets the value of ED.ERR to 1 (without having inserted effectively erases the approprate bytes): ] 
the carriage return): ] SKP2EL LD (AFT.CU),HL 
I.CR LD A,CR. [ Put a carriage return code inA ] С All done: J 
CALL INSRT. С Insert it if гаоя J RET 
С If there was not enough roon, return: J 
RET C 
C Hove the cursor symbol down one line and to the left side of TL SRT HOH SSR DOD OSE 699 боне TORS 
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Сітсів 141 on inquiry card. C . Circle 273 on inquiry card. 


Standardized, 
continuous checks, 

invoices, statements and letterheads 

work with programs from over 200 software 


LINE VOLTAGE Sources... or program forms with guides provided. Full 
color catalog also has stock tab paper, diskettes, other 
TRANSIENT SUPPRESSORS. nen 
e Quality products, low prices • Small quantities 


«t 


Features Paralle! Operation 5000 Hits/Second * No "handling charges" e Money-Back Guarantee 
; "PAL. A тм Fast service by mail or PHONE TOLL FREE 
AND 1 + 800-225-9550 (Mass. res. 1 + 800-922-8560) 
шше ~- иш ~- Mm ПШ ПШПШ ШЫНЫ ШЫ ОШ —' шш 
PROTECTS: PROTECTS AGAINST: на 
«Computers eHigh Energy Voltage COMPANY 
eMicro-Computer Systems Transients | STREET 
e Word Processors eOn-Off Switching 
* Cash Registers • Lightning Induced Transients uis lio inicia ad 
* Power Supplies e|nrush of On/Ott Power SOFTWARE BRAND (To help us send correct info.) PACKAGE # [] Оо 
СЕДЕ min 
Clipstrip ci per WE HONOR COMPUTER MAKE MODEL C КО! oui 
MARC ** ПСЕ Е 
MasterCard Employees 
INDUSTRIES. INC. @) î | 
DEALER INQUIRIES INVITED LISTED LISTED mm | Nebs 
7133 Rutherford Rd. 800-638-9098 Computer Forms CODE 11002 
Baltimore, Md. 21207 (301) 298-3130 7, МИн 7578 Hollis Street, Groton, Massachusetts 01471 
—_—— : ai A division of New England Business Service, Inc. 


FREE SHIPPING 
our TRS80? - MOD III 


ДВК, 2 TANDON 5%" 
DISK DRIVES (No. 25232) 


$1735 


RS232 — $99.95 


g APPLE Il Compatible Disk 


DRIVE - w/Cabinet & Cable- $375 
16K RAM CARD FOR APPLE- 60 


IBM/TRS 80Disk Drive 
w/Cabinet and P/S 


mioo- TANDON) - $250 


The SA? is a robot developed for the educational market, and has 
been designed to meeta requirement for a robot which will emulate, 
in behaviour and physical attributes, larger industrial robots. 


| The arm can access 360° with a reach of 18 inches and a maximum 
lift of lb. 


EPSON PRINTERS 


MX80 — $450 | 
Mx80F/T - 535 
MX100 - 685 


The Syntheasy 


А low cost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 
and case, all for only - 


SMITH-CORONA TP-1 
LETTER QUALITY-DAISY WHEEL - $595 


$120 
VISA, MASTERCARD ($100 Min. Add 2%) Or 
Сезбей Check. Ninety Doy Worrarity 


DATA- М Al L (Parts & Labor) 15 is a Registered Trademark 


Tandy Corp кик nS NES 
а Without Not 
PO Box 818 Reseda | CONTINENTAL US. (RS MOD II EXCEPIED) 
Сан 91335 (2*3 993-4804 


For further information contact. 


INTELLIGENT ARTEFACTS LTD. 


19205 Parthenia St., Suite H 
Northridge, CA 91324 Tel(213) 993-4803 
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SHIFT. be done later without possibly affecting the location of the 
2589999 byte being pointed to: j 
This subroutine shifts UPPER CASE LETTERS to lower case POINT. CALL CHPRS. 
letters and vice versa. In doing so, it soves the cursor C Save the future address of the byte to the right of the 
from the left side of the character being shifted to the cursor J 
right side. Numbers, spaces, symbols or other non-letter LD WL, (BEF. CU) [ Point to the byte to the 
codes are skipped over unchanged. J left of the cursor J 
INC HL t Point to the next location J 
C Load the character into register Ai J LD — (HERE.),HL С Save address for later vise 2 
SHIFT. LD — HL,(AFT.CU) С Point to the byte after the cursor J C All done: J 
LD oA, (HL) С Put the byte in A J RET 
С If it is not an alphabetic character (a letter), skip ahead: ) 
СР 193D [ Register А minus ASCII capital "A" J 
JP C,SKP28H С Don’t shift if code < "A" 3 [ 660600090090»59000090000600000000500:3)43»o SEDO ik OHH op ep opp e € 
(Р 250 С Register А ainus: ASCII lower case 
“z" plus one ] E.PART 
JP — NC,SKP28H і Don’t shift if code > small "2" J +00000 
(Р 225р { Register А ainus lower case "a" J This subroutine erases a portion of the text. The portion 
JP — NC,SKP 15H г Do shift if code >з saall "a" J erased is the text between where the cursor was when the 
CP 219р С Register А ninust ASCII capital POINT subroutine was last executed (the address is in HERE) 
"2" plus one ) and the present position of the cursor. However, if the 
JP — NC,SKP25H E Don't shift if code > capital "2" 1 cursor is now, or has been, to the left of the location 
C Shift the character to the opposite of what it is (upper or indicated by the last use of the POINT operation, an invalid 
lower сазе): ) operation will be indicated (since HERE has been changed to 
SKPISH XOR 32D ( Deciaal 32 = binary 00100000 1 an invalid address) by setting ED.ERR to 2. J 
LD (Н), [ Put the altered code back into 
nenory 2 С Point to the first byte to be erased: 1] 
С Juap to the RIGHT subroutine to «ove the cursor right by E.PART LD — HL,(HERE.) 
one character: 1 С Make sure the nuaber of bytes to be erased is a positive 
BKP2SH JP RIGHT. number. If not, set the value of ED.ERR to 2 and return 
without having nade any changes: J 
CALL L.CNT [ Set the carry flag if the 
С 59549852454482468254200 ft HcEBUcE Pob DoICR RUE ER n Ro ERE B GR EG count is negative or zero j] 
JP — NC,SKPIEP [ Skip ahead if positive count ] 
POINT. LD A, 2 С Put 2 into ... J 
+90906 LD (ED.ERR),A C ... ED.ERR 1 
This subroutine points to the future address of the byte RET C Return 1 
Which is presently to the right of the cursor, for use by C Set BEF.CU to the byte to the left of the first byte to be 
the COPY and E.PART operations to define the beginning of the erased, effectively erasing part of the text: 1 
text to the copied or erased. The pointer is stored in the SKPIEP LD — HL,(CHERE.) [ Point to first byte to be 
HERE variable. J erased ] 
DEC HL C Point to byte to left of it 1 
C Cospress any adjacent conpressed-space-bytes since it can't LD — (BEF.CU),HL [ Store that address in BEF.CU J 
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FREE CATALOG OF NEW 
SOFIWARE FOR 
OSBORNE 1" 


Describes easy-to-use 
software for business 
applications: like our low-cost 
SPELL program that instantly 
converts your word processor 
into a spelling error locator. (No 


-1PION introduces th 
-INTERST ELLAR: 


A solid state 
disk emulator for your 
APPLE*, TRS80**, $100, 

or $$50 computer 


more embarassing mistakes in letters 
and reports!) 

Lists software designed for pure fun: like ELIZA— 
a robot "psychiatrist" that dispenses hilaricus pseudo 
therapy. Great for parties. 


-- ФА FAST mass storage device. Speeds up 
Presents languages for advarced programmers: any program requiring disk access. — 
like C compiler, LISP RATFOR, 8080 and Z80 macro introductory @ No head seek time, no motor startup time, 
assemblers. no moving parts. 
EE ice ы ovs. © Standard 256K bytes of storage expandable 
Heath/Zenith and 8” CP/M* owners: catalog also ee ae ee ae —— 
1 Ma i r y. 
lists 21 programs for your system. eo ищ @ Automatic power failure detect and battery 
Tobia i : backup. 
ic ا‎ CORE нерее еви SEND FOR @®Hardware errordetection and write protect. 
“OSBORNE 1 is a registered trademark of Osborne Computer Corp. CP/M is a registered Е n E ә Only 4 bytes-ports of address 1/0 эре used 
trademark of Digital Research. @ Hardware optimized for block transfers 


BROCHURE and access. 


Identify your model. @ Drivers, diagnostics, and utilities software 
‘The Software Toolwörk§ provided 
PION y INC. Tel. (617]648-1717 


74 Appleton St., Arlington, MA 02174 


*Trade Mark Apple *"Trade Mark Tandy Corp. 


Е 14478 Glorietta Drive, 
Sherman Oaks, CA 91423 
35 (213) 986.4885 


Dealer inquiries invited. | 


430 October 1982 © BYTE Publications Inc Circle 357 on inquiry card. Circle 306 on Inquiry card. 


ircia 116 on inquiry card. 


COMPUTER GEAR—WHOLESALE! 


Purchase Your Hardware And Software Directly From An OEM/Systems In- 
tegrator. Take Advantage Of Our Buying Power!! We Stock Boards, Systems, 
Software, And Many Peripherals, For Aimost Any Machine In Use Today. Call In 
Your Needs. есес Millions In Inventory—At Our Fingertips $$$$ 


Some Examples О! Our in-Stock Deals: 


Circle 241 on Inquiry card. 


AUTHORIZED 
SERVICE 


CPIM SOFTWARE HARDWARE HARDWARE HAROWARE 
| WORDSTAR sxx 259 | "MONITORS: MX70 399 "GODBOUT’ 
MAILMERGE $5 “AMOEK*" Mx80 479 Z-BOCPU 219 
SPELLSTAR 159 100W $885.89 DD. 248 8085/88 eds 
DATASTAR 209 1 8086/87 ALL 
CALCSTAR 99 [ап E 1 ES 
MBASIC 4Û 39557 199 DISK 2 553535 599 
MB-AOGOMP 275 COL It $$ 775 RAM 16 SISE 455 
EA м E RAM 17 19533079 
COBOL 80 575 н 
MARCO 80 169 | eR. S$$15s ETKI ETTE 299 
A (iz ew SIS] 

T MN NE 1 INTFACER1 189 
GeT Gemes ж [t n] чуну TEASE ue Now уры сап get PASIORTSADEENOEE 

im ч — i 44 

: SOFTCARD 273] INTFA 38 525 ; 
„бн 1 TT ROE S19] am таа IZED service for your Commodore ог 
LEM. 125 Q'GR 175 ENCLOESK 589 Atari computer and peripherals at reason- 
"Сом 369  [GBTSUS 2569] | inimi j 

CONDOR 439 AGA 995 _ SUE 2569 DECISION? 1399 able cost. Minimize your down time 
CONDOR III 709 “PAINTEAS* MP/ME16 769 | OJ8" SUBSYS 895 Я 
ACCTG PLUS 439 ВО23А 509 HARD DISKS-CAL DJDMAWICPIM 439 frustration and expense. Extended war- 
T/MAKER {I 249 MULT I/O 299 | і 
IMAKER 249 үү! MULT WO 299 ranty available for most products, too! 


SPELLBINDER 289 


$$ SPECIALS $$ GOOD THROUGH 


12 SLOT MOM 139 


SPELLGUARD 219 MONTH END. As supplies last. "SSM BOAROS: E 
SPILAW 99 Rainchechs may be given М possi MB64K RAM 729 
uCRAFTLEGBILL 545 ble, Cash Sales Опіу!! MB10A 16K 259 { 
DEMO 85 VB3A 80124 $$ 399 і 
Р И TERMS OF SALE: COD-CASH OR CER- MO525.2P 285 а 
BASLE Bas TIFIED. GIVE YOUR VISA/MC NUMBER WOBBSER 475 
C COMPILER 675 FOR OUR RECORDS FOR UPS REFUSAL APPLE РИО 83 ervice еп er 
APPLE & OTHER FORMATS КЕШН. ANY ТАЙ ПШР SANE АВР раа = 
—CALL COD. CP/M-TM DIGITAL RESEARCH. MORE ома СА 


CALL 717-327-1450 


CUSTOM COMPUTER TECHNOLOGY 477 E. Third St., Williamsport, PA 17701 


1 CRAFTSMAN COURT—BOX 4160 
SEDONA, ARIZONA, 86340 
(602) 282-6299 
PRICES & AVAILABILITY SUBJECT TO CHANGE. ALL PRODUCTS NEW, ANO CARRY FULL MANUFACTURER'S 


WARRANTEES. CALL FOR CATALOG. FREE TECHNICAL HELP TO ANYONE. WE CAN CONFIGURE BOARDS & 
SOFTWARE FOR YOUR SYSTEM, PLUG-IN & GD. AZ RESIDENTS AOO APPLICABLE SALES TAX. 


mg 


me wa 


INDUSTRIES, INC. 


In Texas Orders To Order 
Questions & Answers ue wobei ا‎ c ben 1-800-231-3680 
1-713-392-0747 y 800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 

WE ALWAYS 


WE OFFER ON 
REQUEST OFFER 


i 
I 


MNH 


Federal Express (Overnight Delivery) b^] NO extra charge for Master Card 
| or Visa. 
Houston Intercontinental [SE ЕНГ Р] We use Direct Freight Lines. No 
Airport Delivery (Same Day) | : = ڪڪ‎ long waits. 
І k TRS- l à 
U.P.S. BLUE (Every Day) amr t ba We always pay the freight and 
References from people who have No Tax on Out of Texas Shipments! Insurance 


Toll free order number 

Our capability to go to the giant 
TRS-80° Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 


E URE JOE McMANUS 


Reserve Your Model 16 Today 
VISA 


Telex 77-4132 (Fleks Hou) | 


| bought computers from us probably 
in your city 


Save 
10% 15% 


~ TRS-B0 is a Registered Trademark of Tandy Corp 


ED McMANUS 
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C Set HORIZ = WIDTH so that the DSP.TX subroutine can adjust 
HORIZ as needed: 1 
CALL RIT.H 
C All done: ] 
RET 


T Set HORIZ = WIDTH J 


С 4444865536892 2420423303GA470)0 83:0 i p ET dodo bdo bob dede oe 


E.ALL 

+9988 

This subroutine erases the entire text by changing the values 
of BEF.CU and AFT.CU . Also, the pointer HERE is initialized 
since its value would no longer be valid. 1 


C Set BEF.CU to BEB.TX - 1 ¢: ] 
EALL LD — HL,CBEG.TY) 
DEC HL 
LD — (BEF.CU),HL 
C Set AFT.CU to END. TX + 12 1 
LD — HL,CEND. TY) 
INC HL 
LD — (AFT.CUD,HL 
C Initialize HERE: ] 
CALL INIT.H 
Г All done: J 
RET 


с © O O FOF o ii 2 je Û Dj: Û 2 2 © 2 2 Û irri оё Û 2 Û o je Û фо Û ir. 


H.POS 
+9909 


This variable is used to keep track of the horizontal position 
of the hardware cursor, It is used only by the DS.BYT subroutine 
and is initialized (to WIDTH) by the CL.SCR subroutine. ) 


H.POS DB 0 


[ $990$9929$9$00$$$0$9$002$$2$0:Í $3: OF FO ol sob dopo popolo op oe 


DS.BYT 
+00006 


110111] i "TIME 


SBC can be redundant?! 

L] 280A 4MHz, 64K RAM, 2K ROM 

Г] 2 serial, 2 parallel, 4 timer ports 

O Bi-directional inter-processor channel 

LJ Multi-processor architecture capability 

L] Redundant processor manipulation 
capability 

О Matching double-density disc controller 
with SASI ; 

О Application note for system configurations 


JC SYSTEMS. (415) 657-4215 
1075 Hiawatha Ct. Fremont, CA 94538 


дже c 
Jt 
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Circle 208 on inquiry card. 


This subroutine displays one byte of text on the screen. Bytes 
of text can be ASCII characters or ASCII carriage returns (HSD 
= 1), or conpressed-space-bytes (HSB = 0). It is used for 
displaying messages on the screen, but it is not used for 
displaying the text being edited. Conpressed-space-bytes are 
displayed as the appropriate number of spaces, and carriage 
returns cause the remainder of the line to be filled with 
spaces, If the end of a screen line is encountered, the value 
of H.POS is reset to allow the remainder of the line of text 
to be displayed on the next line. The H.POS counter is used 
to keep track of the horizontal position of the hardware 
cursor, so the screen should first be cleared using the CL.SCR 
subroutine (since it initializes H.POS and resets the hardware 
cursor) and only this subroutine should be used for displaying 
messages. Note that there are no provisions for detecting 

the bottom of the screen. Also, the number of compressed 
Spaces in a single byte should not exceed the nuaber of 
characters per line since this condition is not checked for. 
Registers HL and DE are not changed by this subroutine. ] 


С If the byte is a carriage return, skip ahead? J 
DB. BYT СР CR. 
JP  Z,SKPIDB 
C If the byte is a conpressed-space-byte, skip ahead: 1 


CALL BITZA. C Check NSB of A] 
JP — 2,SKP3DB [ Skip ahead if NSE = O J 
E The byte is a displayable ASCII character, so display it: J 
CALL CH.OUT 
E Decrement the value of H.POS and return if it is non-zero: J 
LD — A,CH. POS) 
DEC A 
LD (Н.Р05),А 
RET NZ 
C Reset the value of H.PUS to UIDTH. since a neu line has been 
started: 1] 
LD А,(Ш10ТН.) 
LD  (H.P0S),À 
C All done (if the character was an ASCII character: J 


RET 
С The byte is a carriage return, so display H.POS ntimber of 
spaces! ] 
SKPIDB LD А, (Н.Р05) Put the value of H.POS ... J 


LP2DB LD A,SPACE. Send an ASCII space ssa 1 
CALL CH.OUT aaa to the dispalay 1 
DEC B E Repeat the loop ... J 
JP — NZ,LP2DB С... for sore spaces ] 
C Reset the value of H.POS to the value of WIDTH to indicate 
the start of a new linet ] 
LD «A, (WIDTH.) 
LD (H.PO8),A 
C А11 done (for the case of a carriage return): J 
RET 


L 

LD В, С... into register В J 
г 
C 


C The byte is a compressed-space-byte, so output the indicated 
number of spaces, keeping a copy of the count in register C: J 
SKP3DB LD В,А [ Put the count in В J 
LD г,А [ Save a copy in С] 
LPADB LD — A,SPACE. С Send an ASCII space ... J 
CALL CH.OUT С... to the display 1 
DEC В C Repeat the loop... ] 
JP — NZ,LPADPB C as. for all of the spaces 1 
C Subtract the space count fron H.POS: J] 
LD А,(Н.Р0$) 
SUB C 
C If the result is negative or zero, add the result to WIDTH. 
Note: This next result is assumed to be positive = which is 
the case if the number of conpressed spaces is not too large: J 
JP  2,SKPSDB [ If zero, skip the next instruction 
JP — NC,SKP&DB [ If positive, skip ahead J 


SKPSDB LD С,А С Add... J 
LD А, ( WIDTH.) С... WIDTH ,.. J 
ADD C [ ... to the previous result J 
С Put the result back into H.POS and return: J 
SKP4DB LD (H.POS),A 
RET 
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CL.SCR 
“ТТГ 


This subroutine clears the screen by filling it with spaces, 
"und the hardware cursor 15 reset to start in the upper lef} 
Corner of the screen. Also, it initializes the volue of H.FOS 
io the value of WIDTH. This subroutine is used tefore 
dislaying any messages on the screen (including the "senu"), J 


Listing 1 continued on page 4: 


Circle 337 on Inquiry card. Circle 392 on inquiry card. 


TERMINALS FROM TRANSNET 


Boards 
for S-100 Bus PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PLAN • 35 MONTH LEASE PLAN 
256 КВ DESERIPTION jv 12 ا‎ 36 MOS 


DYNAMIC RAM 
$795 with 256KB 


I LA34 DECwriter (№ Forms Ctrt..,. $1,095 $105 $58 5 40 
| LA100 Letter PrinterAO.,.,.... 1.995 0 

LA120 DECwriter I| KSR ....... 2.295 220 122 83 
LA120 DECwriterlHl RO ...., ve» 2095 200 112 75 


| - ? $625 with 128KB * DE LA12A Portable DECwriter...... 2.950 280 155 106 
: VT100 CRT DECscope ......... 1.695 162 90 61 
features: Mode! 256KE call for current prices С VT101 CRT DECscope ашы. 1.195 115 67 43 


e 8/18 bit data, 24B address. ® Unlimited OMA, immune to Rest, Waits, halts. € Access 
time = 180 ns from PSYNC high. € Will run with 8088, 8088, 8080. 88000 to 8 mhz, 280, 
ZB000 to & mhz clock, without wait states. € interfaced with most of ІЕЕЕВЭВ boards. 


VT125 CRT Graphics .......... 3295 315 185 119 
VT131 CRT OECscope ..,...... 1,745 167 93 63 
VT132 CRT DECscope . ... .., 1,995 190 106 72 
VTIBXAC Persona! Computer Dption 2.395 230 128 86 
J 11745 Portable Terminal ....... 1.595 153 85 58 
11765 Bubbte Memory Terminal . 2.595 249 138 93 


$349 with 
memory mapping 


ПОСЕ... 1795 173 96 65 
Z80B based CPU NL Жн 11785 Portable KSA, 120 CPS. 1.795 173 96 65 
T1787 Portable KSA, 120CPS... 2.195 21 117 80 


TI810 RD Printer ....... rappe 1695 162 90 61 
J TIB20 KSR Printer -.,,..,. .,. 2.195 211 117 80 


' LEAR ЕСЕН ADMB CRT Terminal ......... 


- ' 4 


— "T | ADM32 CRT Terminal ......... 1.165 .112 65 42 
features. Model Z80 CPU СІТ-101 CRT ............... 1,525 147 82 55 
€ 22 bit Address - accessible to 4Mbytes of memory. @ 8, 4, 2 mhz clock, SW selectable. C-ITOH КО, E ШЕ ET E S. 
€ Addressing is memory mapped in 16KB blocks, making addrasseble range of memory rds anite Ч he - s 
completely accessible {unlike bank salect). € Jump on Reset in 1k increments. ® Bank TELEVIDEO a25 CRT Terminal з" оо о 46 31 
salscteble 18KB or 32KB EPROM capability with Phantom generation. 950 CRT Terminal | ....... 1,075 103 57 39 


Wer COIMIADrTE Leiter Quality, 7715 RO ..,,,... 2, 9 
МЕС SPINWRITER Leiter Quality 7725 KSR 3.195 307 171 115 


32KB Static Ram/Eprom 5369 with 32KB Cmos Ram, power-fail detect : : hi d PE апре 5 eee. wee? a 

$169 with no ram, no power-fail detect GENERAL ELECTRIC 2120KSA Printer 120CPS 1... 2195 21 117 вй 
features: Model 32KUSM EPSON НВО. OO di om 
€ 8/18 bit data, 16/24 bit addrass. & Bank Select by SW selectable port, bit in 32K block. | | ED400 4 Channel Stat Mux 1525 147 82 55 
e qn mr not supplied) with power-feil detact/automatic Ram disable. e iua 2 EM C0800 S Channel Slat Mux... 2.050 197 110 74 
Complet» oM {2 1B] capability with wait states (up to 3), phantom responding or generating. “DEC 15 the trademark of Dug al Equipment Corppration 


АЛ boards conforms to IEEEG96/S-100 specifications, comes Assambled, Tested, socketed, F 
ноз, solder maskes, Gold contacts, and with 10 day retum priviladge, One Fully Year 
uarantee. 
Delivery: 3 (0 5 days. Order: MC, Visa, or C.0.0. (add $6.00 for C.0.D.). Please refer to our 
г 


ADs in older issues of Byte for тоге of our products. illinois residents add 5 4% sales tax. 


ULL OWNERSHIP AFTER 12 0А 24 MONTHS + 10%» PURCHASE OPTION AFTER 36 MONTHS 


MICROCOMPUTERS 
APPLE « COMMODORE •НРат • DEC 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS * MODEMS « THERMAL PAPER • RIBBONS » INTERFACE MODNILEZ = Н. Орач Габи UNITS 


DEALER OR 0.Е.М. PRICING AVAILABLE. : 
C. D G TA C P.O. Box 906 , ? R A N SINE Т CORPORATION 
S. С. DIGITAL, INC. 1240 N. Highland Ave., Suite 4 1945 ROUTE 22 « UNION, N.J. 07083 • (201) 688-7800 


Now available from your computer store- 
the whole line of AJ couplers and modems. 


Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 


For the location of your local 
computer store handling the Au line, call toll-free: 


handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 800/538-9721 


bps VA 3400 protocols. California residents call 408/263-8520, Ext. 307. 
Whether you need full or half duplex or both in one; 

originate or answer, auto answer; acoustic coupling, or 

direct-connect—there's a model for you in the AJ line. ANDERSON 
Starting now you don't have to settle for second best. JACOBSON 
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Listing 1 continued: 


C Reset the hardware cursor to the upper left corner: J 
CL.SCR CALL UP.LFT 
L Reset the value of the horizontal position counter (H.F0S) 
to WIDTH: J 
LD — A,CUIDTH.) 
LD ¢H.POS),A 
| Output LINES nuaber of carriage returns: J 
LD я, { LINES.) [ Put the number of lines ... ) 
LD 2,4 [ ... into register D J] 
LPICS Ш A,CR. [ Put а carriage return in A 1 
CALL DS.BYT C Fill one line with spaces 1 
DEC D г Decrenent the line count ) 
JP — NZ,LPICS [ Repeat the loop for all lines 1 
C Reset the hardware cursor to the upper left corner agains 1 
CALL UP.LFT " 
L Initialize the value of H.POS (to WIDTH) to indicate that 
ihe hardware cursor is at the left side of the screen: J] 
LDA, (WIDTH.) 
LD = (H.P0S),A 
L All done: ) 
RET 
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DSPLA. 

LETETT) 

This subroutine displays the text pointed to by HL. The text 
must be in the standard format and must be terminated by a zero 
byte. On output, HL points to the location following the 
location of the null byte. (Note that H.POS is used to keep 
track of when the end of a line is reached.) J 


C Load the first/next byte of text and point to the next byte: J 
DSPLA. LD А, (HL) 


INC HL 

C 1f it is a null byte, return: J 
OR A C Register A not affected J 
RET 1 


Г Display the character (which may be a conpressed-space-byte) 
und repeat the loop: J 

CALL DS.BYT 

JP X DSPLA. 
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USPLs. 

III 

This subroutine displays the text which follows the call to this 
subroutine. The text must be in the standard format and it must 
be terminated with a nuli (zero) byte (an otherwise illegal 
character). This subroutine uses the H.POS pointer to indicate 
the position of the next character on the line. Therefore, 
other calls to display anything on the screen aust update the 
value of H.POS in order for the carriage returns to output the 
proper number of spaces. This subroutine returns to the 
instructions which follow the null byte. J 


C Point to the first byte of text: J 
DSPL:, POP HL ; 
C Display the text pointed to by HL until the null byte is 
reached, leaving HL pointing to the instruction which follows 
the null bytes J 
CALL DSPLA. 
C Return to the instruction which follows the null byte: J 
JP (HL) 
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СЕТ, NX 

7.6006 í 

This subroutine gets the next ASCII character (or carriage 
return) from memory, Conpressed-space-bytes are expanded into 
individual ASCII spaces. By repeatedly calling this subroutine, 
characters of text are placed into register A, one at a tine. 
However, registers HL and C must not be changed between calls 
since they are used to keep track of which character is next. 
(Register pair HL is used to point to the next byte of мемогу 
and register C is used to keep track of whether моге spaces 
remain in a coapressed-space-byte.) Prior to the first use of 
this subroutine, register C should be set to zero and HL «ust 
point to the first character (or conpressed-space-byte) to be 
accessed. However, setting register C to a non-zero value 
allows this subroutine to access text starting at the niddle 
о? a compressed~space-byte. This subroutine also indicates 
whether the ASCII code returned in register A is а carriage 
return, by setting the Z flag if it is a CR. (Note that this 
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subroutine does not check for reaching the boundaries of the 
text.) Registers DE and B are not changed by this subroutine. J 


І If there are тоге spaces reanining in a compressed-space~byte, 
Ship ahead and output the next space: J 
GET.NX XOR A [ Set A to zero ) 
Cp € С C=O implies that a conpressed-space- 
byte is not waiting to be further 
expanded, J 
JP — NI,SKP16T С Skip ahead if another space is to 
be outputted J 
С Get the next byte fron menory: J 
0 А, (HL) [ Load byte from пемогу 1 
INC HL [ Point to next byte of text J 
C If it is not a conpressed-space-byte, skip ahead: J 
CALL ВІТ?А. Г Conpressed-space-byte? J 
JP  N2,SKP2GT Г Skip ahead if not J 
С Move the byte to register С (it equals the ё of spaces 
represented): J 
LD  C,À 
С Decrement the count for the number of spaces remaining and 
load A with an ASCII space: ) 
SKPIGT DEC С С Reduce count of spaces ) 
LD — A,SPACE. Г Load an ASCII space ) 
[ Set the zero flag if the character is a carriage return and 
returns ) 


SKP26T CP CR. 
RET 
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DS.CHR 

+00006 

This subroutine displays a string of characters on the screen 
after first skipping over a specified number of characters 
(indicated by register C). В number of characters are displayed 
unless a carriage return is encountered, in which case the 
Characters up to, but not including, the carrisge return are 
displayed. Conpressed-space-bytes are expanded if encountered, 
On input, HL must point to the first byte of the character 
string, register B must equal the maximum nuaber of characters 
to be displayed, and register C must indicate the number of 
characters to be skipped over before starting to display the 
characters, (Note: B aust not be zero.) On output, HL vill 
either point to the byte which follows the last character 
displayed, or to the byte which follows a carriage return tif 
Оле is encountered). If a carriage return is encountered, then 
the number of characters reaaining to be displayed (out of the 
initial count in B) vill be in register B. This subroutine 

is used for displaying the text which is being edited. 

Register E is not changed by this subroutine. J 


С If the nuaber of characters to be skipped over is zero (in 
register C), skip ahead. (This is also the beginning of the 
loop to skip over C characters.): J 
DS.CHR Ш A,C 

OR A 

JP 1,1Р20С 
C Put the first/next byte into register A and point to the 
next byte: J] 


LD =A, (HL) 
INC HL 
C If it is a carriage return, exit the subroutine: J 
(Р CR. 
RET 1 


С If the byte is not a compressed-space-byte, decrement C and 

repeat the loop: J 
CALL BITZA. 
JP — 1,8KPIDC 


[ Check NSD of register A J 
( Ship ahead if ASB = 0 J 


DEC C [ Decrenent the character count J 
JP DS.CHR [ Repeat the loop for the 
next byte J 


C The byte is a conpressed-space-byte, so subtract the number 
of spaces it represents from the character count in C, and 
put a copy of the result in C: J 

SKPIDC LD  D,À С Put byte into D J 


LD  A,C [ Put count into A J 
SUB D СА = count - byte J 
ш CÀ г Copy result into С Ј 


C If the result is positive or zero, repeat the loop (for 
the next byte): J 

JP — NC,DS.CHR " 
[ The result vas negative, so set C to the negative of the 
result, since that equals the nuaber of spaces of the 
coanpressed-space-byte which need to be displayed at the 
beginning of the line: ) 

CPL А C Set А... 3 

INC A С... to minus А ) 


Listing 1 continued on page 436 


Circle 299 on inquiry card. 


FULL LINE 
and 


| Hewlett 
а Packard 


85, 87, 125 


| WE PAY SHIPPING in the 48 continental states on prepaid 
orders of $100.00 or more. 
NO TAXES are collected on out-of-state shipments. 
WE ACCEPT Visa, MasterCard and American Express, or 
you can save additional money by paying cash. 


| TOLL FREE ORDER NUMBER 800/531-7466 


Pan American 
Electronics 


1117 Conway • Dept. B 
Mission, Texas 78572 
Phone 512/581-2766 
Telex Number 767339 


FORT WORTH BRANCH 
2912 М. Main 
Ft. Worth, Texas 76106 
Phone 8171625. 6333 
Telex Number 794836 85, B7, 125 


iN" — Trademark of pi Tandy Corporation 


ECC (Error Correction Code) is a poly- 
nomial derivative which is used to detect 
and correct errors. In simpler terms, this 
means that the computer will detect and 
automatically correct data errors sometimes generated 
spuriously in the equipment. 


ECC? 


Circle 415 on inquiry card. 


\WINTERHALTER & ASSOCIATES, INC. 


SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER | 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR|MICROCOMPUTER 
SOFTWARE FOR YOURIMICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOURIMICROCOMPLITER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR (MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR |MICROCOMPUTER 
SOFTWARE FOR YOUR [MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR Y OUR |MICROCOMPUTER 
SOFTWARE FOR YOUR |MICROCOMPUTEHR 
SOFTWARE FOR YOUR [MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 


А.у 
NC 


Software for Your Microcomputer | 


313 N. First, Ann Arbor, MI 48103 313-662-2002 


VR Data's HARD DISK IJI has this feature. 
If your system will abend or die during a 
data error or if you must always have the 
correct data for your functions, ECC is a 
necessity. This feature has filtered down from the larger 
computer systems and is now used by manufacturers of 
superior micro computer products. 


Imagine a5 meg Winchester Hard Disk with the following features: 


ONLY 
FM VUR darə 


777 Henderson Boulevard М-Б Folcroft, PA 19032 
(215) 461-5300 (800) 398-8102 


FOR $4 899. Complete 


e ECC—onboard buffer 

e FCC approval —Heavy Duty Power Supply 
e Automatic power on with system 

e Heavy duty linear power supply 

e Gold plated contact on all connectors 

e Heavy gauge aluminum chassis 

e 115/230 VAC 60/50 HZ Standard 

e State-of-the-art controller 

e 2 pass forced air cooling system 


Interfaces to: Radio Shack TRS 80 Model | « Radio Shack TRS 80 
Model Ill • ІВМ Personal Computer e Others to be announced 
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Listing 1 continued: 


LD C,A [ Put the result in C J 
C The appropriate number of characters have been skipped over. 
HL points to the first byte to be displayed, unless C is non- 
zero - in which case the value of C represents the number of 
spaces which need to be displayed before displaying the byte 
pointed to by HL: J] 
E Get the first/next character to be displayed. If C is non- 
zero, it indicates the number of spaces remaining in the 
present compressed~space-byte. But if C is zero, HL points 
to the next byte to be displayed: ) 

LP2DC CALL GET.NX 

C If the byte is a carriage return, return, (The Z flag is 
set by СЕТ. НХ if the byte is a carriage return.) (Note: 
Register B indicates the number of positions in the line whith 
are not yet filled.): ) 

RET zZ 
C Display the ASCII character which is in register A: J 

CALL CH. OUT 
С Decrenent the position count and repeat the loop if it is 
non-zero: J 

DEC В 

JP — N2,LP2DC 
C The line is full (Be0), so return: J 

RET 
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N.SKIP 

ТТТ; 

This variable is used to store the number of characters to be 
skipped at the beginning of each line (when displaying the 
text), The value of N.SKIP is zero unless this uould cause the 
cursor to go off the right edge of the screen. ] 


N.SKIP DB 0 
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DS.LNS & DS.LIN 

339$35000023235€ 

This subroutine displays E full lines of characters starting 
With the byte pointed to by HL. E20 is not allowed. Upon 
return, HL will point to the byte which follows the lest 
carriage return (at the end of the last line displayed). If 
the DS.LIN entry point is used, register C must be set to the 
number of characters to be skipped over at the beginning of the 
displayed text, and register В must be set to the number (non- 
zero) of character positions available for the first line 
(full or partial) of the text to be displayed. ] 


С Indicate the maxinunm number of characters which will fit on 
one line by setting register В to WIDTH: ) 
DS.LNS LD A, (WIDTH.) 
LD  B,À 
[ Place the number of characters to be skipped (already saved 


in H.SKIP) into register C: ] 

LD А,(Н,5К1Р) 

LD 6C,A 
C Display one line starting at the byte pointed to by HL. 
Skip over the first C number of characters, and then display 


по моге than B characters. lf a carriage return is encountered, 


stop prematurely, leaving the nuaber of unfilled positions in 
register B. (HL will be pointing to the byte which follows a 
carriage return (if found) or which follous.the last byte 
displayed.) : ] 
DS.LIN CALL DS.CHR 
C If B is non-zero, fill the remainder of the line with 
spaces: J 
LD А,В 
OR A 
JP  1,SKP2DL 
LPIDL LD A,SPACE. 
CALL CH.OUT 
DEC В 
JP  N2,LP1DL 


If B equals ... J 
kae ZOO, ras J 
sa» then skip ahead J 
Send an ASCII space ,,. J 
are to the display J 
Decrement the counter J 
Repeat the loop if the count is 
non-zero ) 
C Search for the beginning of the next line: J 
SKP2DL DEC HL [ Point to the last byte handled by 
the DS.CHR subroutine J 
LD — BC,65535D Г Set BC to the saxieuM integer 1 
LD oA, CR. Г Put a carriage return in A J 
CALL SRCH.R [ Point (with HL) to the byte after 
the next carriage return J 
L If there are more lines to be filled, repeat the subroutine. 
Otherwise, return. ) 
DEC Е E Decrement the line counter ) 
JP Н1,05.1Н5 [ Repeat the subroutine if it is 
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non-zero ] 
RET [ All done J 
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D5P.TX 

HHHH 

This subroutine displays the text on the screen (filling the 
entire screen). The position of the cursor symbol is deters- 
ined by the values of VERT & HORIZ. (VERT=1 for the top line, 
VERT#LINES for the bottom line, HORIZs! for the left side, 
and HORIZ=WIDTH for the right side.) Although the bottom 
lines and the right sides of lines can be padded with blanks 
if there are no characters there, the top lines and the left 
sides of lines are not allowed to be padded vith blanks. 
Therefore, if the values of VERT or HORIZ conflict with these 
restrictions, their values are adjusted to avoid such cases. 
The position of the cursor within the text is indicated by 
the variables BEF.CU 4 AFT.CU , The locations of the ends of 
the text are indicated by the constants BEB.TX & END.TX. J 


C The following variable is used to save the address of the 
first character of the line at the top of the screen: ] 
FRST,C DU 0 Î Two bytes are reserved here j 


[ This portion of the subroutine makes sure that there are 
enough lines before the line with the cursor and enough 
characters to the left of the cursor (on that line) to allow 
the present values of VERT and HORIZ. If not, the values of 
VERT and HORIZ are changed (to make sure that no padding is 
needed above or to the left of the text). Since this 
determination requires finding the first character of the 
line which appears at the top of the screen, the address of 
this character is saved in FRST.C for later use in actually 
displaying the text. Also, this section determines the 
number of characters at the beginning of each line which 
need to be skipped in order to маке the curser appear in 

the position indicated by the value of HORIZ (and the 

value is stored in N.SKIP), J 


[ Load register E with the number of lines to be displayed above 
the cursor, plus one (which equals VERT): J] 
DSP.TX LD A,(VERT.) [ Put the value of VERT in A ] 
LD Е,А [ Move line count to register E 3 
[ Point to the beginning of the first line to appear on the 
screen (the beginning of a line E-i lines away) and save it 
for later use: ] 
CALL CR.LFT [ Result is put in register pair 
HL if all goes well (f1a3s 
indicate status) J] 
LD э (FRST.CO, HL t Save this address J] 
{ 1f there are no bytes to the left of the cursor (case 3), or 


if VERT = 1 and the cursor is at the beginning of a line (case 4), 


then set VERT to 1 (no change for case 4) and skip ahead: J 
JP — NC,SKPIDP [ Skip ahead if case ! or case 2 ] 
CALL TOP.V [ Set ЧЕКТЕ! J 
JP 5КР20Р С Skip ahead ) 
[ If not enough lines uere found before reaching the beginning 
of the text, adjust the value of VERT such that the first 
character of text starts on the top line of the screen. 
(Note: 1? enough lines were found, EsO so there is no hars in 
"adjusting" VERT.): J 
SKPIDP LD А, (VERT.) € Get the initial value 7 
SUB E { Adjust VERT (A=A-E) J 
LD (VERT.),A £ Store the new value J 


C Point to the first byte of the line containing the cursor: ] 
SKP2DP LD  E,1 [ 1 = # of carriage returns to be 
found J 
CALL CR.LFT [ Result in HL if found 3 
C If the cursor is at the beginning of a line, set HORIZ to 1, 
set N.SKIP to zero, and skip ahead to the display portion: J] 
JP = NC,SKP3DP { Carry implies case 3 or case 4 ] 
CALL LFT.H C Set HORIZ=1 J 
XOR А [ Set A to zero 1 
LD (W.SKIP),A г Set N.SKIP to zero 1 
JP = SKP&DP [ Skip ahead to the display 
portion J 
[ Get ready to count the number of characters (not just bytes) 
between the beginning of the line and the cursor. The СЕТ.МХ 
subroutine will be used, so set C=0 for initialization. Note 
that HL still points to the beginnning of the line containing 
the cursor. Set B to 0 to initialize the count: ] 
SKP3DP LD — C,0 


LD 9,0 
C Get the next ASCII character (where spaces are un-cospressed) 
end increment the count in register В: J 


Listing 1 continued on page 438 


Circle 406 on inquiry card. 


TELEPHONE 
VOICE RESPONSE 


The V100 interactive voice synthesizer 


with telephone interface is an Apple ll&or IBM Personal 
Computer? compatible, low-cost, solution to remote 
data base access arrangements. 


330500 


V100-A 
ө Direct telephone connection, auto-dial/answer 
€ Touch-tone® generation and detection 
e Includes 300 word, LPC vocabulary 
@ Software for sentence/library construction 
€ Expandable with 1300 ($495) high quality LPC words 


For a demonstration call toll free (800) 538-7002 
In California call (408) 942-1595 


VYNET 


ANNOUNCING 

THE C86™ C COMPILER 

—ТНЕ COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 


Kemighan and Ritchie’s book, The С Programming Language, 15 
the key source for C. Just as fundamental is the C86. С 
Compiler. 

The C86 m C Compiler Is especially designed for the IBM® 
Personal, IBM® Display Writer, CP/M-86° and MS-DOS® 


For further Information on the C programming language 
and the C86:. C Compiler, please contact: 


2405 Qume Dr.,San Jose, CA 95131 (408) 942-1037 


Computer Innovations, Inc. 
75 Pine Street 


La Fa 2) – а Er венн 


sinn bhà ri КЕШЕШ ШЕШ! Н шшген Bete. bw. 
VENUS 
ыа ks Ley, 


EXPAND YOUR APPLE? |l 


VisiCalc® 


Why buy a bigger computer? You 


can get up to 177K workspace 
memory on your Apple II! You can 
even use 80-column display and/or a 
hard disk! 

Our VC-Expand system lets you 
use the entire displayed matrix. You 
can save files on more than one 
diskette. Our VC-Expand/80 is com- 
patible with several 80-column 
boards, and VC-Expand/80 for Nestar 
uses the Cluster/One hard disk as 
well. The new configuration dialog 
eliminates compatibility problems 
with additional hardware enhance- 
ments. 

Ask your computer dealer about 
VC-Expand and the Saturn RAM 
boards. See how much bigger and 
better your VisiCalc models can 
become. 


Apple is a registered trademark of Appie Computer. Inc. 


VisiCalc is a registered trademark of VisiCorp. 
CPIM is a registered trademark of Digital Research. 
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PASCAL 


Are you tired of swapping diskettes 
all afternoon? Put your editor and 
filer on the Saturn Pseudo-Disk! Stop 
waiting for the real disk drive and let 
the RAM on one of our plug-in boards 
speed up your operation. You can 
also use the Pseudo-Disk to store 
programs, data, etc. - just like a real 
disk, only much faster. 


CP/M? 


Is disk access time slowing you 
down? Use the Saturn Pseudo-Disk 
for CP/M! No moving parts, no hum, 
no hassle! The Pseudo-Disk consists 
of one or more plug-in RAM boards, 
with accompanying software. See 
one today at your nearest computer 
store. 


BASIC 


15 your computer too small for your 
programs? Expand your Apple's 
memory and add an internal Pseudo- 
Disk! Our MOVEDOS program puts 
DOS into one of our plug-in memory 
boards, adding 10K to your user pro- 
gramming space. RAMEXPAND 
allows chaining and overlaying with 
as much RAM as you wish to add. 
The PSEUDO-DISK for DOS works 
just like a disk drive, but much faster. 
The necessary software is included 
with each Saturn RAM board. See 
your computer dealer today for these 
exciting expansion systems. 


SATURN 
SYSTEMS - 


P.O, 8050 
Ann Arbor, Michigan 48107 
(313) 973-8422 
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Lincroft, New Jersey 07738 | 
Telephone: (201) 530-0995 J 
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Listing 1 continued: 


LP4DP CALL GET.NX [ Put code in register A ] 
INC В [ Incresent character counter J 


L Repeat the loop (to count the number of characters between the 


beginning of the line and the cursor) until the cursor gap is 
reached: 7 


XOR A [ Set A to zero J 

CP C ( C20 ? } 

ЈР — NZ,LPADP [ Repeat loop if there are моге 
coapressed-space-bytes in the 
same byte ] 

PUSH HL С Save contents of HL... J 

PUSH BC С... & BC) 

CALL L.CNT [ Subtract contents of HL fron 


(B£F.cu +1) & set carry flag 
if negative or zero J 


POP ВС С Restore contents of BC ... 1 

POP HL С... È HL I 

JP — NC,LPADP [ Repeat loop until cursor gap 
reached 1] 


C If the nuaber of characters to the left of the cursor is less 
than the nuaber of character positions specified by the value 
of HORIZ, adjust HORIZ to the character count plus one. Also, 
calculate the number of characters at the beginning of the 


line (and therefore for all lines) which must be skipped (N.SKIP) 


їп order to place the cursor at the position specified by the 
new value of HORIZ: J 


DEC A [ wee Minus one into register А } 
JP 1,5КР70Р С Skip ahead if A = 0 J 
C Display the lines above the line containing the cursor. 
Register A already contains the number of lines to be 
displayed ( = VERT - 1 ) and register pair HL already points 
to the firat character of the first line to be displayed: 1 
LD Ед С Put the line count into E J 
CALL DS.LNS C Display E lines of text starting 
with the byte pointed to by HL. 
Leave HL pointing to the 
beginning of the line containing 
the cursor. J 
C Place the value of HORIZ - 1 into register A, and if it is 
zero, skip the next section: ] 
SKP7DP LD A,(HORIZ.) 
DEC A 
JP — Z,SKPBDP 
с Display the characters at the beginning of the line 
containing the cursor, up to, but not including, the cursor. 
The number of characters to be displayed is in register А 
( = HORIZ ~ 1 ) and register HL already points to the 


beginning of the line with the 
LD В,А [ 
LD А,(Н.$5К1Р) [ 


cursor: J 

Put the character count into B J 
Put the count for the nuaber of 
characters to be skipped ... ] 


LD  C,À E... into register C J 
i SENSE [ Load the value of Es s.. ] CALL DS.CHR C Display B characters starting 
D €, [ .«. into register With the byte pointed to by HL, 
INC B Г Add 1 to the character count 1 skipping over the first C 
LD A,B [ Put a сору of it 1п А 1 nuaber of characters ) 
SUB C [ Subtract HORIZ from the character С Display the cursor syaboli 2 
count plus one, and set the SKPBDP LD А, (CURSR.) C Load the code for the syabol 1 
carry flag if negative J CALL CH.OUT [ Display it J 
JP С,5КР50Р L Skip the next 2 instructions ( Place the value of WIDTH - HORIZ into register A, and if it 
if negative J is zero, skip the next section: J 
LD — (N.SKIP),À L Save the result as the number LD — A,(UIDTH.) f Place the value of WIDTH ... J 
of characters to be skipped ) LD — HL,HORIZ. С... minus HORIZ ... 2 
JP — SKP&DP E Skip the next 4 instructions SUB (HL) [ ... into register А ? 
since the value of НОВІ2 does JP — Z,SKP9DP t Skip ahead if A = 0 3 
not need to be updated J ; ; t | ini h h 
SKPSDP LD A,B Баш the. character САЛ plu& C Display the remainder of the line containing the cursor, then 


опе... J 

«es into HORIZ ] 
Put zero ... J 
»».». into N.SKIP J 


LD — (HORIZ.),A 
XOR A 
LD (N.SKIP),A 


p» rr 


C This portion of the subroutine does the actual displaying of 
the text: Jj 
C Reset the display to start in the upper left corner of the 
screen: } 

SKP6DP CALL UP.LFT 


C Point to the first character of the first line to be displayed 


With register pair HL: 7 

0 — HL,(FRST,.C) 
[ Place the value of ЧЕКТ - 1 into register А and, if it is 
zero, skip over the next section: ] 

LD А, (VERT.) Г Load the value of VERT ... 1 


skip over the next section. (Register A contains the nuaber 


of characters to be displayed, 
LD Ву И 
LD  C,0 [ 
LD — E,! [ 
LD — HL,CAFT.CUD [ 


CALL DS.LIN [ 


which equals: UIDTH - HORIZ ): 1 
Put the character count in В ] 
Indicate that no characters 

are to be skipped over ] 
Indicate that only one (partial) 
line is to be displayed 7 

Point to the byte after the 
cursor with register pair HL 1 
Display B characters starting 
with the byte pointed to by HL, 
skipping over C characters. If 
a CR is encountered before B 
characters are filled, fill the 
reaainder of the line with 
spaces. Leave HL pointing to 


3M Scotch BRAND DISKETTES AT SUPER LOW PRICES 
Эм Scotch BRAND DISKETTES AT PRICES NOT AVAILABLE TO 
YOU UNTILNOW FROM TAYCO. ANY QUANTITY. WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS AND WE PAY THE SHIPPING CHARGES. 


MASTERCARD AND VISA ACCEPTED 
DEALER INQUIRIES INVITED 
CALL TOLL FREE FOR PRICES AND INFORMATION 


Таусо Business Forma 
Computer Supplies 

Post Office Box 605 
Newbury Park, CA 91320 
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800-922-8193 


(IN CALIF.) 800-468-1068 


Circle 436 on inquiry card. 


Listing 1 continued: 


the byte following the CR at 
the end of the line. J 
JP X SKP10D [ Skip over the next section J 
[ The cursor is at the right side of the screen, so search for 


the beginning of the next line of text (pointing to it with HL). 
1f the cursor is already on the last line of the text, point 

to the first of the LINES number of carriage returns which 
follow the text - to fill the remainder of the screen with 

empty lines: J 


SKP9DP LD Е, E Indicate that 1 CR 15 to be 
searched for ) 
CALL CR.RIT L Point to the byte efter the 
next CR to the right J 
JP — NC,SKP10D [ Skip over the next tuo 


instructions unless the 
cursor is on the last line 


of text J] 
LD — HL,(END.TX) t Point to the CR’s ... J 
INC HL E... which follow the text J 


C Place the value of LINES - VERT into register А, and if it is 
zero, exit this subroutine (since the screen is already full): 3 
SKP10D LD А, (VERT.) Г Put the value of VERT ... J] 


LD OE ,A С... inta register E ] 

LD  A,ILINES.) [ Put LINES into register A 3 
SUB E СА = LINES - VERT J 

RET 2 [ Return if A is zera J 


E Display the bottom lines (the lines after the line with the 
cursor). Register A already contains the number of lines to 
be displayed, and HL already contains the address of the first 
byte to be displayed: ] 
E,A { Put the line count into E 7 
CALL DS.LNS { Display E lines starting with 
the byte pointed to by HL J 
[ All done: ] 
RET 


[ *545454u CRI Ee dnd oe OR CR Er Eder Ede Eh NEED HEK 


LOAD. 

ТТТ 

This subroutine reads text from the sass storage device into 
мемогу at the location indicated by the cursor, leaving the 
cursor at the beginning of the text read in. If there is not 
enough memory space for the new text, the ED.ERR variable is 
set to 1 to indicate insufficient memory, and no text vill have 
been inserted. If an input/output error is encountered, the 
value о? ED.ERR is set to 3. The MS.IN subroutine (uritten 
for the particular computer system) is used to do the actual 
input operation, whereas this subroutine handles the system- 
independent aspects of this operation. J 


С Combine any adjacent compressed-space-bytes: 1 
LOAD. CALL CMPRS. 
C Find out how many locations are available for the new text, 
If there is no room, skip ahead (to set ED.ERR to Í and 
return). 1 
CALL GP,CNT [ Put the count in BC and set the 
carry flag if zero ) 
JP — C,SKPILD [ Skip ahead if there is no room ) 
C Point to the destination for the first byte to be loaded: ] 
LD  HL,(BEF.CU) [ Point to the byte which is 
presently to the left of the 
cursor ] 
INC HL С Point to the next Incatron ) 
Г Input the text from the mass storage device, The first 
location to be filled 15 pointed to by HL and no моге tran ВГ. 
bytes can be read in. Upon return, HL must point to the last 
hyte read in (unless an error occurred). However, if there 
was not enough room in memory for the new text, the Z flag 
must be set. Or, if the operation was unsuccessful due to en 
input error, the Z flag must be cleared and the carry flaa 
must be set. The result in the case of either type of error 
is that no text will have been entered by this operation even 
Lhough the cursor gap locations may have been filled with some 
new text: J 
CALL HS.IN 
í 1f there was insufficient memory available, set ED.ERK to 
1 and return: J 
JP — N2,SKP2LD [ Skip ahead if successful ) 
SKPILD LO — 4,1 E Put al... 1 
LD — (ED.ERR),A С... into ED.ERK J 
RET [ Return J 
[ If there uas an input error, set ED.ERR to 3 and return: ] 
SKP2LD JP — NC,SKP3LD С Skip ahead if successful J 
LE A,3 [ Put a 3 ... ] 
LD <¢ED.ERR),A С... into ED.ERK } 
RET С Return Ј 


L Save the original value of BEF.CU in ТЕ, without 
disturbing the value in HL: J 
SKP3LD EX DE,HL 
LD — HL,CBEF.CU) 
EX  DE,HL 
L Adjust the value of BEF.CU to include the new text as part 
of the text (HL points to the last byte read in): ) 
LD (BEF.CU),HL [ Store the neu value of REF.CU 
in menory J 
L Move the cursor to the beginning of the new text: J 
EX DE,HL [ Retreive the previous value of 
BEF.CU (saved above) J 
INC HL [ Point to the first hyte of text 
which was loaded J 
( Move the cursor such that the 
first byte inputted becomes the 
byte to the right of the cursar T. 


CALL MOUE.L 


U All done: 1 
RET 


MEIITPITIZIITIIIITPIPISEITIIIPIIIITIUTTILDDUIUTIDDEIIITIIIETETTI: 


GAVE, 

dete 

This subroutine aoves the cursor to the beginning of the text 

and sends the contents of the entire text to the mass storage 

device. The MS.0UT subroutine is used to do t,he actual output 
Operation, but this subroutine handles the device-independent 

portion of the operation: J 


Û Move the cursor to the beginning of the text und combine any 
adjacent compressed-space-hytes: ] 
SAVE. CALL TOP, 
CALL CHPRS. 
C Count the пиябег of bytes af text and return if it is zero: ] 


CALL Мр, СМТ C Set carry flag if no bytes, 
and put the count in BC J 
RET E С Return if no bytes J 
C Point to the first byte: 1 
LD HL,tCAFT.CU) C Use Hi. as the pointer J 
[ Output text to the mass storage device. Output BC bytes 
starting at the location pointed to by HL. If any output 
errors are encountered, the carry flag will be set: 7 
CALL MS.0UT 
С If no output errors were encountered, return: J 
RET NC 
E An output error was encountered, so set ED.ERR to 3 and 
return: ] 


LD oA, 3 C Put a 3 ... 1 
LD — (ED.ERRD,À [ ... into ED.ERR ] 
RET [ Return J 


MEDTITITUTITIDAAIITIIITOITDTIDZIDCLLDIIIIITLITIDLIILT IL ILL, 


COPY. 

#8848 

This subroutine copies a portion of the text to the sass 
Storage device. The text to be copied is the text between 
where the cursor was when the POINT operation vas last used 
(the address is in HERE) and the present location of the 
cursor. However, if the cursor is now, or has been, to the 
left of the location last defined by the POINT ("START HERE") 
operation, an invalid operation will be indicated (since HERE 
has been changed to an invalid address) by setting ED.ERR to 
2. If an output error is encountered, the value of ‘ED. ERR 

is set to 3. J 


Г Point to the first byte to be copied (address in HERE): J 
COPY. LD  HL,(HERE.) 
С Count the number of bytes to be copied: ] 
CALL L.CNT С Count bytes from HL to HBEF.CU 
(inclusive), put count in BC, 
à set carry flag if negative 
or zero. ] 
C If the count is negative or zero, set ED.ERR to 2 and return: J 
JP — NC,SKPICP С Skip ahead if positive number J 
LD А,2 [ Put а 2... J 
LD — (ED.ERR),À l «es into ED.ERR ] 
RET [ Return J 
г Point to the first byte to be copied: 1] 
SKPICP LD HL,{HERE.) 
C Output BC bytes starting at the location pointed to by HL. 
If an output error occurs, the carry flag is set : ] 
CALL HS. OUT 
Listing 1 continued on page 440 


October 1982 © BYTE Publications Inc 439 


Listing 1 continued: 
Г If no output errors were encountered, return: J 


RET NC е 
[ Set ED.ERR to 3 and return: 1 
LD А,3 С Put a 3 ... 1 
LD (ED.ERR),À {f aa» into ED.ERR J 
RET E Return J 


ТТТ ECE TITLE o o oct ee 


RINT, 

ETITI 

This subroutine outputs the text to the printer, with the 
Lampressed-space-bytes expanded to individuel ASCII spaces. 
Une Line Feed byte is added after each carriage return. 
lipon return, the cursor is at the beginning of the text. 
The PR.OUT subroutine is used to output the characters to 
the printer interface. ] 


L Display the "PRINTING" message: J 
PRINT. CALL CL.SCR C Clear the screen J] 
CALL DSPL:. C Display the word ,,, J] 


DB CR. 

DB CR. 

DB (к, 

DB 280 

DB — "Printin4^ С... "Printing" on 4-th line 1 
DB 0 [ End of message J 


Г Move the cursor to the beginning of the text and combine 
adjacent compressed-space-bytes: ] 
CALL TOP. С Move to beginning of text J 
CALL CHPRS. [ Compress adjacent spaces J] 
С Return if there are no bytes of text: J] 
CALL ND.CNT С Set carry if no bytes } 
RET € [ Return if no bytes ] 
һ Point to the first byte of text: J 
LD — HL,CAFT.CU) 
È Set С=0 to initialize the GET.NX subroutines ] 
LD  C,0 
i. Begin the aain loop: J 
C Get the next ASCII byte: 3 
LPIPR CALL GET.NX С Put ASCII byte in A] 
[ If the byte is not a carriage return, skip ahead to SKP2PR: 3 
JP NZ,SKP2PR С (Z flaq was sei by GET.NX if the 
byte was a СК) J 
1 It is a carriage return, so output it and then load A with a 
"Line Feed" byte: ] 
CALL PR.OUT 
LD А, 1368р 
E Output the ASCII byte: Jj 
SKP2PR CALL PR.QUT { Output byte to printer J 
[ Repeat the loop if there are more bytes to be outputted. 
First, make sure that in case the last byte is a compressed- 
space-byte there are no more spaces remaining to te outputted, 
then compare the pointer address with the ending address: J] 


t Output the CR to the printer ] 
[ Put an ASCII Line Feed in A J 


XOR A [ Set A to zero ] 

(Р С [C= 0 ? I 

ЈР — NI,LPIPR [ Repeat loop if sore compressed- 
space-bytes are in the same byte J 

EX DE,HL [ Save the text pointer (in HL) 
in DE J 

LD HL,CEND.TX) [ Point to the end of the text J 

EX DE,HL [ Restore the text pointer Lo HL 
and put END.TX into ШЕ J 

LD  A,E С Put lower half of ЕМ. ТХ into A J 

SUR L [ Subtract lower halves of the two 
addresses ] 

LD PRU [ Put upper half of END.TX into A J 

SBC H [ Subtract (with carry) the upper 


halves of the wddresses ] 


JP = NC,LPIPR C Repeat loop if моге characters 
remain to be outputted 7 
C All done: 1 


RET Return 2 


^ч 
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DLY.KY 

TIL. 

This subroutine is used to check the status of the keyboard 
strobe (which indicates whether a key is being pressed) while 
waiting for a time delay to expire. The delay value is 
approximately proportional to B times C, but neither B nor € 
should be zero. The ASCII code for the key being pressed will 
be returned in register A, with the most significant bit set. 
If the keyboard strobe goes off during the delay lie. if the 
key is released), the carry flag is set and the subroutine 
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returns. If the delay expires without the key being released, 
the carry flag is cleared, Registers HL & E are not changed 
by this subroutine. J 


C Save a copy of B in register D for use in resettng В: 1 
DLY.KY LD OD,B 
C Begin the delay loop: 1 
С Reset the value of B: j 
\РК LD B,D 
[ Put the ASCII code (of the key being pressed) into register 
A but set the 2 flag if the strobe is off: J 
LP2DK CALL KEY.ST 
[ If the strobe is off, return with the carry flaj set: 1 
SCF E Set the carry flag without 
changing the 2 flag } 
RET 2 
C Decrement the loop counters and repeat the loops if non- 
zero: 1 


DEC B 
JP — NZ,LP20K 
DEC C 


JP NZ, LP DK 
C The time delay is done and the strobe is still on, so 
return with the carry flag cleared and with the ASCII code 
in A (with MSB set): ) 
OR A E Clear the carry flag without 
changing register A 7 
RET 


SPR SCPE ESCEE ESS SCCE SSE ESSEC HIE CER OS PREMERA FP HFF HF | 


KY.CNT 

KHK 

This variable indicates the length of the delay presently 
used for the automatic repeat feature. When the repeat 
mode starts, this value is initialized to the value of 
KC. MAX = its maximum value. This variable is decremented 
(by 1) for each repetition of an operation in the fast 
repeat mode, causing the repetition rate to increase to 
iis fastest speed (to where KY.CNT equals t). J 


KY.CNT DB 9 


T es9ps4zEb»ERE DEI Tob bk ol Ep oo pn d op oic op ooo o ood ey 


PREV.B 

LETETT 

This location is used to store the code of the character 
which was found the previous tiae the RPT.KY subroutine 
was entered. It is used to make sure that the key being 
pressed remains the same while in the fast repetition 
моде, ] 


PREV.B DB 9 


С 4$595425945229€5t9*2À3345/4 Бл айр Ичо FELE op folo о nol niu dol E 


КРТ.КҮ 

ETET. 

This subroutine is used to get the next ASCII code from the 
keyboard such that a key is repeated if it is held down for 
longer than about one second. Once the repeat моје is started, 
it continues to increase the speed of repetition until it is 
going as fast as possible. The starting speed is about 10 times 
per second, When the subroutine returns (after the appropriate 
time delay), the ASCII code is stored in register A with the 
most significant bit set to one. All registers are changed by 
this subroutine. ] 


[ If a key is presently being pressed, skip ahead to the second 
half of the subroutine: ] 

RPT.KY CALL KEY,ST L Set the Z flag if the strobe is 
off (indicating that no key is 
pressed) ) 

JP — NZ,SKP2RK f Skip ahead if the key is pressed J 
[ Initialize the value of KY.CNT to its maximum value: J 

LD А, (КС.МАХ) 

LD (KY.CNT),A 
C Wait for a key to be pressed and put the ASCII code in 
register A with the MSB set: ] 

LPTRK CALL KEY.ST { Set the Z flag if the strobe is 
off, and put code in A whether 
valid or not J 

С Repeat the loop until the strobe 
goes on ] 

[ Save a copy of the ASCII code in PREV.B for future use, and 

return: J 


JP — Z,LP1RK 


sting 1 continued: 


LD (РКЕМ, В),А 
ВЕТ 


This half of the subroutine applies if а key was pressed at 
пе tine this subroutine was entered: J 

Put the value of KY.CNT into register C. If it is not at 
ks naxinum value, skip ahead: 1] 


SKP2RK LD — A,IKY,CNT) ( Put the value of KY.CNT ... j 
LD г, С. into C 1 
LD я, (KC. MAX) t£ Put the initial (maximun) value 
into А 1 
(Р [Г [ Set the Z flag if they are equzil J 


JP М2, SKF SRK С Skip ahead 1f they are unequal 7 
KY.CNT is at its maximum value, so use SEC.1 25 the time 
slay value (in register C) to give a one second delay: 1 

0 А, (5ЕС.1) E Put the one second delay ... ) 

LE CÀ E s. Value into register С ] 
Decrement the value of KY.CNT to provide a shorter delay the 
ext tine this subroutine is used (assuming the key is still 
ping held down). However, make sure that it is not reduced 
Fit is already at t (its minimus value): ] 
3KP3RK LD А, (КҮ, СМТ) [ Put the counter value in А J 


DEC A C Decrement it J 
JP Z, SKP4RK С If it is non-zero ,.. ) 
{б — (KY, CNT),A { ... save the next value ] 


Load the scaling half of the delay count into register B, 
This value compensates for differences in computer timing): J 
SKPARK LD А, (рҮ, 5С) 

LD — B,4 
If the delay value in register C is 1 (its lowest value), 
ven set register B (which presently contains IL.SCL) to 1 
Its lowest value) for the shortest possible delay tine: 7] 


LD AC E Put the delay count into A J 
DEC A [ Set 7 flag if it is 1 1 

JP — NZ,SKPSRK [ Skip ahead if 1t 15 not 1 J] 
LD B,C [ Set B to 1 J 


Call the DLY.KY subroutine which will check the status of the 
eyboard strobe while delaying. It will return before the 
elay tiae (indicated һу the contents in B times the contents 
a С) is done if the strobe goes off (the key is released). 
зе carry flag indicates the results of the subroutine: a set 
arry flag indicates that the strobe has gone off, ¿md а 
leared carry flag indicates that the delay tiae has expired 
ithout the strobe going off (and that the ASCII code is in 
gister А): J 
3KPSRK CALL LLY.KY 

If the strobe went off during the delay, jump back to the 
eginning of the subroutine: J 

JP — C,RPT.KY 

Маре sure that the key presently being pressed is the same 
зе that started the automatic repeat mode. If so, the ASCII 
‘te in register A is valid, so return: J] 

LD HL,PREV.B 
CP — (HL) 
RET 1 

The key presently being pressed is not the same as the one 
vich started the automatic repeat mode, ani might Le a 
jMbined code fron wore than one key, sa wait for all keys to 
> released and then start the subroutine over again: J 
.P&RK CALL KEY.ST 

JP  NZ,LPARK 
JP — RPT.KY 


PEP SSE CC SESS SLO Se See Ue Oe oe le oe bone HIKE obe E 


(SE. 
the? 
115 subroutine 15 used to select ond call à subroutine according 
) the contents of the A register. The call ta this subroutine 
ist te followed by а specially formatted list which associzites 
(tes with the addresses of subroutines. The format af the call 
9 this subroutine is as follows: 
CALL CASE. 
<The nuaber of entries in this list, not counting the 
default address (occupies one byte) > 
<The address to be called if no match is found (the 
default address) (occupies two bytes) > 
<First byte? 
“Subroutine address associated with first byte (2 bytes) > 
(Second byte»? 
“Subroutine address associated with second byte» 


(Last byte? 

(Subroutine address associated with last byte? 
(Instructions to be executed when the called subroutine 
returns? 


All registers are changed by this subroutine. 1] 


[ Get the address of the beginning of the list: J 
CASE. POP HL 
[ Load the number of entries into register B and point to the 
next location: J 
LD — B,CHL) 
INC HL 
[ Load the address of the subroutine to be called if there is 
no match, and point to the next location: J 


LD E (HL) 
INC HL 
LD =D, (HL) 
INC HL 


[ Begin the aain loop: ] 
С Check for a match, and point to the next location. Skip the 
next section if there is no match: J 
LPICA CP (Н) C Set the Z flag if the sane ] 
INC HL 
JP М2,5КРАСА 
C The bytes natch, so load the associated addresss and skip the 
next section: 1 


LD — E,CHL) 
INC HL 

LD — D,(HL) 
JP — SKP3CA 


C The bytes did not match, so point to the end of this entry: 1 
SKP2CA INC HL 
E Point to the next byte and repeat the loop for ali the entries 
even if a match has already been found (to leave the pointer 
at the correct address): J 
SKP3CA INC HL 
DEC В 
JP — NZ,LPICÀ 
C Store the return address (which points to the code which 
follows the formatted list) on the stack, and jump to the 
appropriate subroutine: j 
EX — DE,HL [ Move subroutine address to HL, 
and return address to DE ] 
PUSH DE C Push return address onto stack J 
JP — (HL) С Jump to the selected subroutine 1 


C $662562456266266266262562 Git di sdob e ib doe deb dee eo eie de e 


MENU. 

III. 

This subroutine implements the "senu" mode and is called if 
the ESC key is pressed. It displays a list of options, waits 
for a key to be pressed, and calls the appropriate subroutine 
according to which key was pressed. After that subroutine is 
executed, or if the pressed key was not in the list, this 
Subroutine returns to the normal editing «ode, The options 
appear on the screen as follows: 


Dptions: 
T Top L Load H Start Here 
B Botton § Save C Copy part 
* Erase part 
| Erase all P Print 


1 


[ Display the menu on the screen: 7 
MENU. CALL CL.SCR 
CALL DSPL:. 


DB CR. 

DB CR. 

DB 28D 

DB  'Üüptions:" 

DB CR. 

DB CR. 

DB CR. | 
DB 5р 

DB “Т 

DB 2р 

DB “Тор” 

рв 14р 

DB “L? 

DB 2) 

DB “оаа 

DB 13D 

DB Н: 

DB 2р 

DB ‘Start Here” 

DB CR. Listing 1 continued on page 442 
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Listing 1 continued: 


DB CR. 

DB 5р 

DB В 

DB 2р 

DB “Botton” 
DB 11D 

D B КА в“ 

DB 2р 

DB ‘Save 

DB 13р 

DB “С 

DB 2D 

DB “Сару part" 
DB СК. 

DB CR. 

DB 45D 

DB K’ 

DB 2D 

DB “Erase part” 
DB CR. 

DB CR. 

DB 5D 

DB 1^ 

DB 2р 

DB “Erase all’ 
DB BD 

DB Р“ 

DB 2D 

DB ‘Print’ 

DB 0 


C Wait for a key to be pressed and then released. If a key is 
already being pressed when this subroutine is reached, the key 
aust first be released before the next keypress is recognized 
{to avoid confusing this keypress with a previous one). The 
ASCII code for the key is placed in register A. 1 

CALL KEY.IN 
C Choose the appropriate subroutine according to which key was 
pressed: 1 


CALL CASE. 

DB 90 { Indicate the number of choices, 
not including the default case 1 

DU КЕТЕМ. { Default case; does nothing if 
no match is found J 

DB — 'T' 

DU ТОР. [ Top 1 

DB “В 

DU ВОТОМ. [ Bottom J 

DB  '!* 

DU — E.ALL С Erase all J 

DB F7 

DU — LOAD. [ Load J 

DB 7/5? 

DU SAVE. E Save ] 

DB ^Р^ 

DU PRINT. С Print ] 

DB 8 

DU — POINT, [ Start Here 7 

DB °С 

DY COPY. [ Copy part 1 

DB d Ld 

DU — E.PART С Erase part 1 


C All done: (This instruction is also used as a “subroutine” 
if no match is found.) 1 
RETRN. RET 


[ SO OSS SCOR SHE COST BB к енун M9 EHOEE DR FERE REOR TFT on 


EDIT. 
+0098 


This is the main section of the text editor. Upon entering 
the editor, The carriage returns needed in the text area are 


stored there. The main loop of the prograna follows, which does the 


following: display the text on the screen, get the next byte 
from the keyboard, determine which subroutine is to be called, 
and call the appropriate subroutine. 1 


C Reset all of the peripheral devices: 7) 
EDIT. CALL RESET. 
C Store the needed carriage returns at the ends of the text 
area: 1 
CALL STR.CR 
С Begin main loop: J 
C Reset the error indicator to 0 (to indicate no error): 1 
LPIED XOR A 
LD — (ED.ERR),À 
E 1? the cursor is to the left of the point indicated by the 
HERE pointer, set the value of HERE such that uses of it will 
be recognized as invalid: 1 


LD  HL,(HERE.) С Put the value of HERE ... 1 
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LD C,L Г... 1 

LD  B,H С, into BC 1 

LD НЬ, (ВЕЕ. С) E Put ВЕР. СО ... J 

INC HL E as- plus one into HL 1 

CALL SUB.DP { Set carry flag if HL - BC is 
less than zero 1 


JP NC,SKP2ED [ Skip next instruction if result 
is positive and non-zero J 
CALL IWIT.H C Set HERE to an invalid value 1 


C Display the text on the screen: 1 

SKP2ED CALL DSP.TX 
C Get the next byte fron the keyboard. (Allows for automatic 
repeat function for fast repetitions): 1 

CALL RPT.KY 

L Look for a match in the following list of bytes and call the 
associated subroutine. When the subroutine returns, it returns 
to the instruction which follows the list. The bytes given 
here ("DB" instructions) are the keyboard codes which initiate 
the editing operations. The most significant bit of each of 
these codes must be set to "1", J 


CALL. CASE. 
. DB 12р E Indicate that there are 12 

entries in this list, not including 
the default entry J] 

DU — I.CHAR [ Default entry: INSERT CHARACTER ] 

DB 255D С RIGHT ARROW key code 1 

DU RIGHT. 

DB 138D [ LEFT ARROW key code J 

DU LEFT. 

DB 130D [ DOWN ARROW key code 1 

DU — DOUN. 

DB 134D [ UP ARROW key code 1 

DU — UP. 

DB 132D [ PAGE FORWARD key code 7 

DW — PAGE.F 

DB 137D C PAGE BACKWARD key code J 

DU РАбЕ, В 

DB 1400 [ SPACE key code 1 

DU — I.SPAC 

DB 131} { CARRIAGE RETURN key code 
(non-standard) ) 

DU І.С 

DB 128D С ERASE CHARACTER key code J 

DU — E.CHAR 

DB 133D С ERASE LINE key code ] 

DU — E.LINE 

DB 129D [ SHIFT code (CTRL-4) } 

DU SHIFT. 

DB 254D [ ESC key code (non-standard) 1 

DW — MENU. 


C If no error occurred (due to insufficient memory, an invalid 
operation, or an 1/0 error), then repeat the main loop: 1 

LD А, (ED. ERR) ( If ED.ERR ... 1 

OR А Г... equals zero ...1] 

JP Z,LPIED С... then repeat the loop 1 
C Display the beginning of the error message and put the error 
number back into register A: 1 

CALL CL.SCR [ Clear the screen ] 


CALL DSPL:. С Send this text to the display: 1 
DB CR. [ Down 3 lines ... 1 

DB CR. 

DB CR. 

DB 10D [ Indent 10 spaces 1 

DB  “Error:” 

DB 2 Г 2 more spaces ] 

DB 0 [ End-of-text indicator ] 


LD — A,CED.ERR) ( Put error nuaber in A J 
C If error number 1, display "Insufficient memory": 3 
CP 1 г Is it error nuaber 1 ? J] 
JP — NZ,SKP3ED С Skip ahead if not J 
CALL DSPL:. ( Display text: 1 
DB -Insufficient nenory” 
DB 0 l End-of-text indicator J] 
JP = SKPSED ( Skip ahead 1 
С If error number 2, display "Invalid operation”: J] 
SKP3ED СР 2 f Is it error number 2 7 J 
JP — NZ,SKPAED C Skip ahead if not 1 
CALL DSPL:. C Display text: J 
DB “Invalid operation’ 
DB 0 С End of text J 
JP — SKPSED [ Skip ahead 1 
г Otherwise (error & 3), display "Input/Output error": J 
SKPAED CALL DSPL:. [ Display text: 1 
DB “Input/Output error’ 
DB 0 E End of text J 
L Finish the error message: J 
SKPSED CALL DSPL:. [ Display text: 1] 


DB CR. [ Next line 1 
DB CR. C Next line 1 
DB 10D [ Indent 10 spaces 1 


Listing 1 continued: 


C Wait for a key (any key) to be pressed and released: 1 
С Repeat the nain loop for the next operation: J 
LP1ED 


L 0999999022200099990064 04:4 0:4:405:064 464504 40454402409464404% J 
METTITITTITITIIIIITTIIITIITITITIITIITITT TI TII IDOL E 


"Press any key to continue’ 
С End of text 3 


0 


CALL KEY.IN 


JP 


С End of text editor program. ] 


Hexadecisal Duap of the Video Display Oriented Text Editor: 
$3*35552535355535555553 5593353595335: 525235 фка Kok DEE de ee e 


0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
0640 
06B0 
06С0 
0200 
O6E0 
O6FO 


0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
07A0 
0730 
07C0 
0700 
07E0 
07F0 


0800 
0810 
0820 
0830 
0840 
0850 
0860 

0870 
0880 
0890 
OBAD 
08B0 
OBCO 

0800 

OBEO 
O8F0 


0900 
0910 
0920 
0930 
0940 
0950 
0960 
0970 
0980 
0990 
0940 
0980 
09C0 
0900 
09Е0 
09F0 


0400 
OA10 
0820 
0430 


! 


23 4 5 6780 97 ABC 


E 


F 


OA40 ҒЕ ЕІ D2 4A OA FE DB D2 4D OA ЕЕ 20 77 СЗ 35 09 
OASO CD F7 07 2А 1D 06 23 22 2B 04 C9 2A 2B 06 CD 75 
04540 06 D2 6A OA ЗЕ 02 32 2E 06 C9 2A 2B 06 2B 22 1р 
0870 06 CD FO 0? C? 2А 18 06 2B 22 1D 06 2А 21 06 23 
OABO 22 1F 06 CD 57 06 C? 00 FE Өр CA А5 OA CD 2F 06 
0490 СА BY OA CD OF 06 ЗА 87 OA Зр 32 87 OA CO ЗА 23 
OAAO 06 32 87 OA C9 ЗА 87 OA 47 ЗЕ AO CD OF 06 05 C2 
OABO А9 OA ЗА 23 06 32 87 OA C9 47 AF ЗЕ AO CD OF 06 
OACO 05 C2 BB OA ЗА B? OA 91 СА CE OA D2 T3 OA 4F ЗА 
OADO 23 06 81 32 87 OA C? CD OC 06 ЗА 23 06 32 87 OA 
QAEO ЗА 24 06 57 ЗЕ ƏD CD 88 OA 15 C2 E4 OA CD OC 06 
OAFO ЗА 23 06 32 8? OA C? 7E 23 B? CB CD 88 ОА C3 F7? 


0100 OA E! CD F7 OA E9 AF BY C2 14 OB 7E 23 Ср 2F 06 
0810 С2 17 OB 4F OD ЗЕ AO FE Өр C? 79 B? СА 38 OB 7E 
0820 23 FE 8D C8 CD 2F 06 CA 2E OB OD СЗ 1A OB 57 79 
OB30 92 4F D2 1A OB 2F 3C 4F CD 06 0B СӘ CD OF 06 05 
0B40 C2 38 OB C9 00 3A 23 06 47 JA 44 OB 4F CD 1А OB 
0850 76 B? CA SE OB ЗЕ AO CD OF 06 05 C2 55 OB 2B 01 
0860 FF FF ЗЕ Өр CD 2B 07 1D C2 45 OB C9 00 00 ЗА 2A 
0870 06 SF CD ЗЕ 07 22 éC OB D2 81! 0B CD AD 07 СЗ 88 
OBBO OB ЗА 2А 06 93 32 2А 06 1E 0f CD ЗЕ 07 D2 9A OB 
0890 Ср DS 07 AF 32 44 OB СЗ C? OB OE 00 06 00 Ch 06 
OBAO OB 04 AF BF C2 9E OB ES CS CD 75 06 C! Е! D2 9E 
OBBO OB ЗА 29 06 4F 04 78 91 DÀ Ci OB 32 44 OB C3 CY 
OBCO — 0B 78 32 29 04 AF 32 44 OB Ср OC 06 2A éC OB ЗА 
OBDO 2А 06 Зр CA DA OB SF CD 45 0B ЗА 29 06 3D CA E? 
OBEO OB 47 3A 44 OB 4F CD 1A 05 3A 25 06 CD OF 06 3A 
OBFO 23 06 21 29 06 96 CA 07 OC 47 OE OO IE 0! 2A IF 


0C00 06 CD 4D OB СЗ 13 OC 1E 01 CD 7? 07 D2 13 OC 2А 
OCIO 21 06 23 ЗА 2A 06 SF ЗА 24 06 93 СӘ SF CD 45 OB 
0C20 С9 CD F7 07 CD ВА 06 DA 34 OC 2A 1D 06 23 CD 15 
0С30 06 C2 ЗА 0С ЗЕ 01 32 2E 06 C9 D2 43 0С ЗЕ 03 32 
OC40 2Е 06 C? EB 2A 1р 06 EB 22 1D 06 EB 23 CD C3 06 
0С50 C9 CD 94 08 CD Е? 07 CD 7D 06 DB 2A tF 06 CD 18 
OC60 06 DO SE 03 32 2E 06 C? 2A 2B 06 CD 75 06 D2 7? 
OC70 0С ЗЕ 02 32 2E 04 C9 2А 2B 06 CD 18 06 DO ЗЕ 03 
0C80 32 2E 06 C9 CD D? OA CD 01 OB 8D 8D 80 1С DO F2 
OC90 ЕЯ EE РА E? EE Е? 00 CD 94 08 CD F7 0? CD 7D 06 
0СА0 DG 2А IF 06 OE 00 CD 0% OB C2 BI OC CD 12 06 ЗЕ 
OCBO ВА CD 12 06 AF B? C2 Аб OC EB 2A 21 06 EB 7B 95 
OCCO 7А 9C D2 AS OC C9 50 42 CD 06 06 37 CB 05 C2 СВ 
OCDO 0С OD C2 C? OC B? CF 00 00 CD 06 06 C2 EF OC ЗА 
OCE0 27 06 32 D? OC CD 06 06 CA ES OC 32 DB OC C9 ЗА 
OCFO D? 0С АР ЗА 27 06 B9 C2 FE OC ЗА 26 06 4F ЗА D? 


0000 0С 3D CA 08 OD 32 D7 OC ЗА 28 06 47 79 BD C2 12 
ODIO 00 41 CD Cé OC DA 09 OC 21 DƏ OC BE C8 CD 06 O6 
0020 C2 1D OD СЗ D? OC Е1 46 23 SE 23 56 23 BE 23 C2 
0D30 38 OD SE 23 56 C3 39 OD 23 23 05 C2 2D OD EB DS 
0040 E? CD D? OA CD 01 OB 8D 8D 1С CF FO F4 ED EF EE 
0050 F3 ВА 8D 8D 8D 05 D4 02 D4 EF FO OE CC 02 CC EF 
00640 Е! E4 OD СӨ 02 D3 ҒА EI F2 F4 AO C8 ES F2 ES 8D 
0070 8D 05 C2 02 C2 EF F4 F4 EF ED OB D3 02 D3 Е Fé 
0060 ES 00 C3 02 C3 EF FO F? AO FO Et F2 F4 8р 8р 2D 
0D90 АА 02 CS F2 EI ЕЗ ES AO FO E1 F2 Ға BD 8D 05 A1 
Ордо 02 CS F2 ET F3 ES AO Е! EC EC 08 DO 02 DO F2 E? 
00390 ЕЕ F4 00 CD 0? 06 CD 26 OD 09 D? OD D4 94 08 C2 
ODCO А! 08 Al 75 OA CC 21 OC D3 51 OC DO 84 OC СӘ 50 
ODDO OA C3 68 OC АА 58 OA C9 CD 03 06 CD 42 06 AF 32 
ODEO 2Е 06 2A 2B 06 4D 44 2А 1р 06 23 CD 64 06 D2 F4 
ODFO 00 CD 57 06 Ср &E OB CD D? OC CD 26 OD OC B4 09 


OE00 FF 35 09 BA EC 08 82 Cé 08 88 AE 08 84 2С OF 89 
010 99 09 AO CC 09 83 ED 09 80 РА 09 85 OE OA 81 32 
OE20 OA FE 41 0р ЗА 2E 06 B? CA DE OD CD D7 OA CD 01 
O£30 OB 8D 8D 8D OA CS F2 F2 EF F2 BA 02 00 ЗА 2E 06 
OE40 FE 01 C2 SF OE CD 01 OB C9 EE F3 FS Е& ES E? ЕЗ 
OES90 ЕЯ ES EE F4 AO ED ES ED EF F2 F? 00 СЗ 92 OE FE 
OE60 02 C2 7С OE CD 01 OB C? EE Fé El EC ЕЗ E4 AO EF 
OE70 FO ES F2 Ef F4 E? EF EE 00 СЗ 92 OE CD Of OB C9 
OEBO ЕЕ FO FS РА AF CF FS РА FO FS FA AO ES F2 F2 EF 
OE90 — F2 00 CD 01 OB 8D 8D OA DO F2 ES ЕЗ F3 AO Е! EE 
OEA0 Е9 AO EB ES F9 AO FA EF AO ЕЗ EF EE F4 E9 EE FS 
OEBO0 — ES 00 CD 09 06 C3 DE OD 


Label Table 
$$6€3&6:3x64:55 


These are the addresses of the subroutines, vectors, and 
variables in the order in uhich they are given in the source 
listing. Also included are the values of the tuo constants. 
The asterisks (+) indicate the parts which are systen- 
dependent and which therefore need to be changed for use on 
your microcomputer. (In addition, the MENU subroutine will 
need to be modified if an operation to return to an "operating 
systen" is needed.) The nuabers are in hexadecinal notation. 
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Circle 139 on Inquiry card. 


POWER-LINE 


These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference. Both 
models offer surge suppression for 
power line ''spikes''. RF inter- 
ference is suppressed using 
both inductive and 
capacitive components. 
Ideal for computers, 

test equipment, or TV. 


LF2— А duplex outlet, 120V, 8 amps ...939.95 


LF&— Three separately filtered duplex outlets, 
120V, total fused capacity 15 amps, 
power switch and indicatorlamp....... $69.95 


Add $2.50 shipping and handling per order. 
send check with order and provide street 
address for UPS shipment. Ohio residents add 
Sales Tax. Charge card buyers may call toll-free: 


is "i z 


1-800-543-5612 


In Ohio, or for 
information, call: 


_ 15513-866-2421 


R.L.DRAKE COMPANY 


940 Richard Street, Miamisburg, Ohio 45342 
INSTITUTIONAL AND DEALER INQUIRIES INVITED 


Printers-Terminais-Monitors-Micro 
Decision Computer-Call for Price 


WordStar dBASEII! SuperCalc 
RICROPRO POR APPLE $ FOR Срим 
WORDSTAA =. поп NH NH an ke $195 WORDSTAR à à а  » b mM 5210 
MAILLAERGE + B NW # + BÀ à а 69 MAILMERCE к + + P K к & 73 
SPELLSTAR 4 а а « « Ф » ^» 115 SPELLSTAR 4 6 а ә а в в р 149% 
DATASTAR 2. 4 wp à « m 4 n 159 DATASTAR 9 » b bon 189 
CALCSTAR 2 а ава 4 а „ 119 CALCSTAR и » e e b or 1 179 
SUPEASORT , a a a 1 se а 115 SUPERSORT I „„ «. s «& s a 153 
BORCIM = SUPERCALC 2 в е 18$ SUFERCALC , ^ « » » x s 1 1A9 

a a MATHEMAGIC Ф * + a9 MATHEMACIC t а * © Ee [E] 


DIGITAL RESEARCH 


| 

S 

O E 
T 
N 

T 


FOR Inn 
т WORDSTAR 4 . , » » » a J40 


30 MAJIIMERGE spera’ 79 
419 BICROSTUF 

160 TROCSTATR It F h} а + E > у 129 
395 f.U.5, 


* & Bo $4 © 
* 5 CX "à À ga 
4 
=f 


m p» bui P т т а= т жш ш 


+ 

LJ 

LI 
CB-80 „ ¢ . 41d YASYSPELLER If „у, „ 178 
C BASIC 7? " 95 EASYWRITER II, „у, 2175 
EPIC SUPERVY1E , , i 65 EASYFPILER u unas 2%5 
5 THE WORD Ê " 59 COMDOR If , ., pa ew a s à 425 
CEXTSorr SPecLainDeR а 275 CONDOR 1f] sasaa 710 
CYVERCLY T/MAREA Il yg u a 209 SORCIM- SUPERCALC p , p , IES 

" + + 


KSATON-YATE dBASE If 479 T.S-B. = тАТНСМАСІС А 64 
PUACUPAK ) 
» CENERAL LEOCEAR » WORD PROCESSOR 
„ ACCOUNTS РЕСЕ VABLE „ SPELLING РАОПР READER 
a MAILING LIST MANACER 
RETAIL wAS SUITS , , 


РСАСНТЕХТ 3 


+ ACCOUNTS PAYABLE 
RETAIL WAS £1800 4. , „ MOM 465 


„ NOM 199 
wa speclallse In Apple, Атат and TR5-40 Gases - Cali For Prlesve 
Special Dept, for gevarnasnt & unlvernity ardarm ~ Aah fag Anns 


Limited Р.О. accepted = all shipping charges ara FOB, EL Toro, СА, 


Suite #186 + 95499 Trabuco Rd. #105 · €i Toro. CA 99630 


(714) 768-8114 — RR nene pun, O eren 


Ali Priras Ата Eubject Tw Change 


| Peachtree 
3 | Software 
j incurporated 


"nr 
rua d 
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Listing 1 continued: 


This table was transcribed by hand and is therefore subject 
to human serrer, 


ж RESET. 0403 L.CNT 047% I.SPAC 09СС 
* KEY.ST 0606 ND.CHT 0470 I.CR O9ED 
ж KEY.IN 0609 R.CNT 0560 E.CHAR O9FA 
ж UP,LFT 060€ GP.CNT 068A E.LINE OAOE 


SHIFT, 0432 
POINT. 0А50 
E.PART  OASB 
E. ALL — 0075 
H.POS 0487 
DS.BYT 0488 


ж CH.0UT 040Е LDIR, 0497 
+ PR.OUT 0612 LDDR. 04А 
# MS.IN 0415 МОЧЕ, 04C3 
ж MS,0UT 0416 MOVE.R 0408 
SPACE. (»А0) SRCH.L O4F3 
CR, (38D) SRCH.R 0728 


ж BEB.TX O41B CR.LFT 073E CL.SCR OAD? 
ж BEF.CU 0410 CR.RIT 0777 DSPLA. OAF? 
ж AFT.CU OIF TOP.V — 07AD DSPL:. OBO! 
* END.TX 0621 DEC.V 07В2 BET.NX  0BO6 
ж WIDTH. 0423 INC.V 07ВЕ DS.CHR OBIA 
* LINES. 0424 BOT.U 07СЕ N.SKIP 0844 
ж CURSR. 0625 LFT.H 0705 05.105 0845 
* SEC.1 0626 DEC.H 07DA DS.LIN 0B4D 
ж KC.MAX 0427 IHC.H 07Е2 FRST.C OBéC 
* DY.SCL 0628 RIT.H  07F0 DSP.TX OBAE 
HORIZ. 0429 CHPRS. 07Р? LOAD. — 0C21 
VERT. — 0424 SPACT. 0840 SAVE, 0С51 
HERE. 0628 INSRT. 0884 COPY.  OC6B 
SAVE.A 0420 TOP. 0894 PRINT. 0С84 
ED.ERR 042E BOTOM. OBAI DLY.KY 0СС& 
BITZA. 0462F UP. OBAE KY.CNT OCU? 
BIT7M. 0638 DOWN. 08С4 PREV.B OCD8 
STR.CR 0642 LEFT. 08ЕС RPT.KY OCD? 
IWIT.H 0457 RIGHT. 0935 CASE. 0026 
SET.BC O45F PAGE.F 097C MENU. — 0041 
SUB.DP 0444 PAGE.B 0999 ж EDIT. 0008 
BG.CNT 0472 I.CHAR 0984 (END) 0EB? 


Listing 2: These input/output subroutines are used in the 
author's version of the text-editor program. They are presented 
as examples of the eight external subroutines that must be writ- 
ten to interface the text-editor program with your input/output 
devices. If your system uses an operating system, the MS.IN, 
MS.OUT, and PR.OLIT subroutines would make use of the op- 
erating system for transferring data to or from the mass-storage 
device and the printer. 


С 

PPR PRU ER UER UE DEIR TE REHE ETRE] 
49% TTL. 
+64 1/0 SUBROUTINES зж: 
Dil ГЕ: 


PITT REECE TIE SEES TEE UE OTE ES | 


The subroutine names used here match the nanes of the vectors 
used іп the Hain listing, Since the requirements of these 
subroutines are detailed in the aain listing, those 
specifications are not repeated here. 


These subroutines are written for a Digital Group 
microcomputer (previously available from Digital Group, Inc.). 
It uses a 280 aicroprocessor operating at 2.5 MHZ. The 
Digital Group video display device handles 14 lines of 44 
Characters each. The nass storage device is an audio cassette 
tape recorder connected to a Digital Group audio cassette 
interface. The keyboard was constructed using the keyboard 
switches апа the circuit board previously available fron 

Radio Shack stores. 


The instructions used here are not limited to the "BOBO 
subset" of instructions. The IN and OUT mnemonics are 
non-standard in that there are no parentheses around the 
port number. J 


Г $s65465952656322642442466524952*2€663:4 5:56 HEE KS e e en 


uP.LFT 
HHHH 


Listing 2 continued: 


This subroutine supplies the special code used to restart the 
video display in the upper left corner of the screen. The 
CH.OUT subroutine (which follows directly) sends the code to 
the video display board. 1 


UP.LFT LD — 4,1270 
C азалан 944A 60 Qc dob Ил ELE E | 


CH. OUT 
*%4%4% 


This subroutine sends the character in register A to the video 
display board connected to output port Û . J 


CH.OUT OUT 0,4 С Output the byte to port 0 ] 


KOR A [ Set A to zero ) 
OUT 0,А C Output a zero to port 0 1 
RET E Return J 


[ 6556554999$$5496245$0024943»:09 d094:53- EEO es de eh eh de 


KEY.ST 

MITTEE 

This subroutine gets the status of the keyboard from input 
port 0. The most significant bit is connected to the 
keypressed-status (strobe) bit, and the other 7 bits are 
connected to the ASCII code outputs. J 


KEY.ST IN A,O C Input all 8 bits into A J 
BIT 7,A C Test the most significant bit J 
RET С Return J 


MEP TISSLOUSISSCLESE ELE CESSES SE а КККК E bn 


KEY. IN 

LETTET. 

This subroutine uses the KEY.ST subroutine to wait for a key 
to be pressed and released (as described for the KEY.IN 
vector in the main listing). J 


E Wait until no key is presently being pressed: J 
KEY.IN CALL KEY.ST 
JR Н2,КЕҮ.ЇН 
С Wait until а key is pressed: J 
LPIKI CALL KEY.ST 
JR = Z,LPIKI 
C Save the ASCII code (with NSB = !) of the key being 
pressed: J 
PUSH АР 
C Wait until the key is released: ] 
LP2KI CALL KEY.ST 
JR — NZ,LP2KT 
С Put the ASCII code into register A and return: 1 
POP АР 
RET 


Г ззат азза ESET EET RTE USES SE PEL Prete et PE SEE SY 


PR.DLY 

989% 

This subroutine provides a delay of 1/300-th of a second for 
use by the PR.OUT subroutine. J 


[ Save the contents of DE, and put the delay count in DE: 1 
PR.DLY PUSH DE 
LD  DE,001353 
С Waste {іме until the count reaches zero: 1 
LP1DY PUSH HL 


POF HL 
DEC E 
JP — N2,LPIDY 
DEC D 


JR |. NZ,LPIDY 

Г Restore the value of DE and return: J 
POP DE 
RET 
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PR.OUT 

РҮҮ" 

This subroutine sends one character, carriage return, or 
line feed to the "printer". I don’t have a printer so this 
subroutine sends the ASCII code in serial form (at 300 Baud) 
to a nodem (connected to the LSB*1 bit of port 1) to be 


recorded on an audio tape recorder. The recording is later 
played back into an acoustic-coupled модем connected to a 
printer. ] 


t Save the contents of register HL: 1 
PR.OUT PUSH HL 
C Indicate that 9 bits will be sent: ) 
LD  H,90 
C Calculate the parity bit (for “even" parity), put it in the 
MSB, and clear the carry flag for use as the start bit: 1 
AND 127D С Clear MSB, clear carry, ened 
calculate parity flag ) 
C Skip next instruction if the 
parity bit is ok ) 
OR 1280р E Set parity bit J 
C Shift the start bit into the LSB*! bit position: J 
SKP1PO RLA 


JP РЕ, SKPIPO 


RLA 
С Repeat this loop to output each bit in succession: 3 
LP2P0 PUSH AF І Save A and carry flag 2 
AND 2 С Mask off all unneeded bits J 


OR 2530 [ Set other bits as needed ] 
OUT 1,A C Output the byte to port ! 1 
CALL PR.DLY С Wait for 1/300-th second J 
POP AF С Restore А and carry flaq 1 
І Rotate next bit into LSB*1 ] 
C Decrement the loop counter 1 
( 


Repeat loop until done ) 


DEC H 
JR — NZ,LP2PO 
С Output 2 stop bits: 1 


LD  4,255D [ Stop bit = 1 ] 

OUT 1,A C Output stop bit 3 

CALL PR.DLY Г Wait 1/300-th second 1 

CALL PR.DLY [ Wait another 1/300-th sec ] 
Г Restore the contents of HL and return: 1 

POP HL 

RET 
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BT. IN 

sees 

This subroutine inputs one byte fron the audio cassette 
interface. A subroutine in ROM is used for this operation. 
It inputs the bits serially ?гом the LSB of input port 1. 
(The subroutine averages the status of the input bit for 
each bit of data, to reduce errors.) J 


С Save the contents of the HL, DE, & BC registers: ) 
BT.1N PUSH HL 
PUSH DE 
PUSH BC 
[ Read one byte using the subroutine in ROM: 1 
CALL 000234 
Г Restore the registers and return with the byte in A: ) 


POP BC 
POP DE 
POP HL 
RET 
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T4 ШҮ 

TETEE, 

This subroutine delays for 1 "bit time” for use by the ET.QUT 
Subroutine. It is the one supplied with Digital Group 
tomputers for this purpose. J 


Г This constant specifies the delay time needed: ] 
DLY.TN DB 037 


T.DLY PUSH AF С Save the A register J 
LD — A,CDLY.TM) [ Load the delay time value J 
ADD A L Adjust 1t for use wiih ssa J 
ADD A С... this subroutine 1 
LD В,А [ Put delay count into B J 
PUSH HL Г Save HL ] 

ІРІТО NOP E Do nothing J 
DJNZ LPITD f Repeat loop until Е:=0 J 
POP HL È Restore HL J 
FOP AF E Restore register А 1 
RET [ Return J 
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HT.OUT 

„кзз 

This subroutine outputs one byte to the audio cassette 
interface to be recorded. This is а modified version of the 
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Listing 2 continued: 
subroutine supplied with Digital Group computers far this 


purpose. 


BT. OUT PUSH 


1 


PUSH 
LD 


LP1BO OUT 


Г **3x4dgk**kaxkxaikkkkddhodkbb kd ok dx d xn eb eee ЕЕ 


KESET. 
КТҮҮ; 


This subroutine resets the масһ1їпё stack pointer, nd outpuls 


HL 
BC 
H, 91 


FU ص‎ rm3 m3 nm ص ص‎ r3 n3 n3 n3 r3 63 m Om отч r3 r7 


Save registers HL ... 1 


soa and ЕС 1 
Indicate 9 bits to te sent J 


Clear the carry flag... 
... for use as the start bit J 


Rotate the start bit into the LSH 1] 
Output the byte to port 1 1 

Delay for 1 bit time J 

Rotate the next tit into the LSH J 
Üecrement the bit counter J 

Repeat the loop for all 9 bits J 


1 


Specify a stop bit in the LSR ] 
Output the stop bit to port 1 J 
Delay for the first stop bit 1 

Delay for the second stop bit 7 


Restore registers BC 
«we ond HL J 


Return J 


\ 


1 


"&top bits" to the cassette interface and printer interface 


on port 1. J 


RESET. РОР HL 


LD  SP,512D 
PUSH HL 

LD 4,2550 
QUT 1,A 

RET 


"m m m m m m 


Save the return address ] 
Reset the stack pointer J 
Put back the return address J] 


Specify all bits on ] 
Set all bits of port 1 ) 


Return J 
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MS.IN 
LETER 


This subroutine reads a text file from audio cassette. 


The 


file includes a "Z" character at the beginning of the file 


and it ends with a zero byte. 
subroutines used here are a part of the azin text editor 


programa. 


[ Save the contents of the HL, DE, and BC registers: J 


) 1 


MS.IN PUSH HL 
PUSH DE 
PUSH BC 
E Display the indicated message: J 
CALL CL.SCR 
CALL DSPLi. 


* Press key to start loading’ 


0 


С Wait for any key to be pressed: J 
CALL KEY.IN 
C Display the indicated message: J 
CALL CL.SCR 
CALL DSPL:. 


С Restore the HL, DE, and BC registers: J] 


DB ^^ Loading ' 
DB 0 
POP BC 
POP DE 
POP HL 


(The DSPLA: and CL.SCR 


[ Set up the value in BC for use as a double-byte counter, 


(It indicates the maxiaum number of bytes which cen be read.): ] 
[ Is lower byte ... 1 
equal to zera ? ] 
[ Skip ahead if so ] 

[ Adjust the upper byte ] 

С Wait until the "Z" byte is found (to avoid false starts): J 


C Display an exclamation point to indicate that a "7" has been 


INC С 
DEC C 
JP 7, LP1KI 
INC P 
LPIMI CALL BT.IN 
СР X 
JR  NZ,LP1INI 
found: ] 
LD A,*l* 
CALL CH.OUT 


[ [E I 


C Get the next byte, but exit the loop if an illegal code 


is encountered (which is used to indicate the end of the 


file): ] 
LP2MI 


CALL BT.IN 


CP 


255D 
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JR Z, SKP NI 
CP 0 
JR — 2,8KP3HI 


[ Store the byte in the next position (indicated by HL) and 
repeat the loop unless there is no моге room: ] 
LD (HL), À с Store the byte J 
INC HL [ Point to the next location J 
DEC С [ Decrenent the lower half of the 
byte counter ] 
JR — NZ,LP2MI [ Repeat loop if sore room 1 
DEC B [ Decrement the upper half of the 
byte counter ] 
JR — N2,LP2MI [ Repeat loop if aore roos 1 


{ Indicate that an error has occurred (there is no more 


room), and return: J 
XOR А E Set the zero flag J 
RET C Return J 


[ Point to the last byte which was read in, and return with 
the zero and carry flags cleared (to indicate no error): ] 


SKP3MI DEC HL [ Point to the last byte ] 
XOR А [ Clear the ... 1 
ADD 1 С... zero and carry flags ) 
RET С Return J 
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MS, QUT 
#08098 


This subroutine outputs a file of text to the audio 
tape recorder (used as the mass storage device). 


cassette 


The first 


byte recorded is a "Z" and the last byte is a zero byte (as 


required by the MS.IN subroutine). J 


[ Send a stop bit to the cassette interface: ] 
NS.QUT LD A,255D 
QUT 1,A 
C Save the contents of the HL, DE, and BC registers: 
PUSH HL 
PUSH DE 
PUSH BC 
C Display the indicated пеѕѕаче: ) 
CALL CL.SCR 
CALL DSPL:. 
DB * Press key to start saving 
DB ù 
С Wait for any key to be pressed: J 
CALL KEY.IN 
C Display the indicated message: J 
CALL CL.SCR 
CALL DSPL:. 


1 


DB ^" Saving" 
DB 0 
С Restore the contents of the HL, DE, and BC registers: 1 
POP BC 
POP DE 
POP HL 


C Set up the value in BC for use as a double-byte co 
(indicating the number of bytes to be recorded): ] 


unter 


INC C [ Is the lower half ... J 
DEC С Î aas equal to zero? J 
JR — Z,SKPIMO C If so, skip the next instruction J 
INC B С Adjust the upper half J 
І Output a "Z" as the first byte: J 
ЅКР1МО LD А,“ 
CALL BT.QUT 
C Output the next byte, point to the following byte, and 
repeat the loop until the byte count (in BC) reaches zero: 1 
ІР2МО 10 А, (НІ) С Output the ... 1 
CALL BT.QUT С... next byte J 
INC HL С Point to the next byte J 
DEC € C Decre&^ent the lower half of the 
byte counter 1 
JR — N2,LP2Hü Г Repeat the loop if there are 


more bytes J 
DEC В C Decresent the upper ha 
byte counter J 


lf of the 


JR AZ LP2KO С Repeat the loop if there are 


nore bytes ] 
C Output a zero value as the last byte: J 
XOR A [ Set А to zero 1 
CALL BT.OUT [ Output a zero byte 1 
C Clear the carry flag (to indicate no error), andr 
XOR A C Clear the carry flag ] 
RET [ Return J 


eturn: 1 


End of Listing 2 


Software Review 


Systems Plus: FMS-80 


Jack L. Abbott 
8525 North 104th Ave. 
Peoria, AZ 85345 


FMS-80 is defined by its distributor, Systems Plus of 
Palo Alto, California, as a file-management system. Pro- 
grams that perform the functions of FMS-80 are usually 
called relational DBMS (database-management systems). 
FMS-80 accepts data in the format you establish, and 
then manipulates and presents it in the required 
report format, whether it be tables, checks, or invoices. 
FMS-80 menus and documentation emphasize the file- 
handling aspects of the program, as opposed to the data- 
manipulation characteristics, but the applications are the 
same as for a DBMS (see the November 1981 BYTE, 
which is devoted to database-management systems). 
Since DBMS is a commonly used term, I will use it inter- 
changeably with FMS. 

FMS-80 requires at least 48K bytes of memory, is 
distributed in machine language, must run on a 


At a Glance 


Name 
FMS-80 (file-management 
system) version 2.21 


Type 
Database-management 
system 


Distributor 

Systems Plus 

3975 East Bayshore 
Palo Alto, CA 94303 
[415] 969-7047 


Price 
$995 


Forrnat 

8-inch soft sector {IBM}; most 
5¥%-inch disks except Apple 
with Z80 or TRS-BO 


Language 
8080, 280 machine 
language 


Computer 

8080 or 280 with CP/M or 
MP/M operating system; 
80-column by 24-line 
display; two disk drives with 
300K total byte capacity; line 
printer 


Documentation 
Approximately 200 pages, 
looseleaf 


Audience 

Ever yone who nees a good 
database-management 
system 


microcomputer that has an 8080, 8085, or Z80-type pro- 
cessor, and requires a printer. The display terminal needs 
80 columns of 24 lines, an erase-screen function, and an 
addressable cursor. The program runs under the CP/M 
1.4 or 2.X operating system, or MP/M. Two disk drives 
with a total capacity of at least 300K bytes of memory are 
needed. 

The program documentation is written in two sections. 
The first includes a description of the CP/M commands 
used to run FMS-80 and tutorials that take you step by 
step through various operating-program examples. The 
second section is a description of the individual FMS-80 
commands. [n general, the manual is well written, and 
there is an extensive index, although a number of pro- 
gram operations should have been described in more 
detail. The user can overcome this deficiency of detail by 
going through the examples included on the disks. 

I used two methods to check out FMS-80. First, I 
developed a mobile-home inventory example that was 
five records long. Each record contained information 
about one mobile home and had eight descriptive items of 
information, called fields. The five records taken together 
made up a file. FMS-80 can handle a maximum of 65,000 
records per file and 255 fields per record. Field length is 
limited to 255 characters. Record length is limited by the 
amount of memory available and typically would be 
more than 25K characters. 

My mobile-home inventory example is a general ap- 
plication that someone with little computer experience 
could handle. In a moment I'll provide a brief description 
of how I developed this FMS-80 program and what 
capability this or a similar program will provide. 

For my second test, I developed a database with a file 
of 2000 records of five fields each, for a total of 10,000 
data items. DBMS programs sometimes slow down con- 
siderably as the size of the database increases. (Later I 
will give you figures regarding data entry and retrieval 
time for my database of 10,000 items.) 
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Listing 1: Printout of the definition of the input-data format for 
the MOBINV inventory program created under FMS-80. The 
datatype can be decimal (D), alphanumeric (A), or variable (V). 
The LEN column shows the length of each field in characters. 
The PICTURE column defines an input format by using X to 
represent a decimal digit and a -to cause all subsequent 
characters, including leading zeros, to print. 


COPPERSTATE MOBILE HOME SALES 


08/20/81 PAGE 1 
FILE GLOSSARY FOR MOBINV.FD 
——PROMP T /HEAD-— TYPE CEN ——————-—-- ICTLUNE--—-—-————— 
1. RECORD $9 D 005 
2. STOCK # A 015 
3. SUPPLIER A 615 
4. MODEL D 010 X.XBXBRXXL 
э. DATE ORD. D 008 XX/XX/XX 
á- DATE RECVD. D 008 XX/XX/XX 
7. COST D 010 ХХ, ХХХ. XX 
В. SALES PRICE D 010 $XX, XX AX. XX 


Listing 2: The terminal-display input record format defined in 
listing 1 for the MOBINV inventory program. The user can 
retrieve data by using a single designated key field, then, with 
the UPDATE command, enter new data in the record. 


» RECORD # NOTE: As data are entered each field 


1 

2. STOCK # displays dots for number of char—- 
3. SUPPLIER acters or digits permitted, and 
4. MODEL adds characters for picture dis- 
5. DATE ORD. play. Any field can be edited. 
&. DATE RECVD. 

7. COST 

@ SALE PRICE 


ADD, CHANGE, INQUIRE, DELETE, OR X TO STOP . {ONE LETTER) 


In Less Than 3 Minutes 


Your IBM Model 50, 60, or 75 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 
CALIFORNIA MICRO COMPUTER 


9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 
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The first step in developing the representative mobile- 
home inventory program, MOBINV, is to define the 
input-data format. Listing 1 shows the input-data format 
printout for one record, named a file "glossary" by 
FMS-80. The field names are labeled PROMPT/HEAD. 
The field TYPE column can be decimal, alphanumeric 
(letters, numbers, or spaces), or variable. А variable field 
is made up of alphanumeric characters and can accept as 
few as two or as many as 253 characters. You lose the 
QUERY/UPDATE command capability if you use a 
variable field. LEN is field length. The PICTURE feature 
is an outstanding capability. It lets you enter Xs where a 
decimal number will go during data entry. In line 4, the 
MODEL field, the picture entry is X.XBXBRXXL, which 
represents each mobile home's number of baths, number 
of bedrooms, and length. When you enter the correct 
digits, the program puts in the letters and decimal point. 
For example, if a mobile home has 1.5 baths, 2 bedrooms, 
and is 40 feet long, you enter 15240 and the printout is 
1.5B2BR40L. The "A" character in the PICTURE for the 
fields for cost and sales price prints all characters after 
that symbol, including leading zeros. You establish the 
input-record format easily by menu selection. FMS-80 
provides full editing capability to add to or change the 
field definitions. 

After designing the input-data format, and before 
entering data, you must define a CONTROL DEFINI- 
TION by menu selection and select a field for sorting. In 
our example we use field 1, record #, and specify ascend- 
ing order (first 1, then 2, etc.). FMS-80 will index the file 
on the selected field. Indexing permits you to search just 
one field of each record in a file to locate a specific 
record, which means you can locate any record in a file in 
seconds. Then you can enter data in the database by 
using the UPDATE command. The display will appear as 
shown in listing 2. 

Record data may also be input by means of a SCREEN- 
DEFINITION command. If the number of fields in a 
record exceeds 21, you must use a screen definition. This 
command enters and/or lists data at specific locations on 
the display, a valuable capability for data entry for form 
generation. Menu selection permits you to specify the 
location on the display for any data fields of a record. 
Data item locations are designated by entering one of 80 
columns and one of 22 lines (rows) as grid coordinates. 
Displayed data items can be literals (strings of descriptive 
characters [labels] you enter to identify what type of data 
to enter), collect (fields where data is to be entered from 
the display keyboard), or display (data previously 
entered will appear on the display, but not to be 
modified). 

After a file is indexed, you can use the QUERY/UP- 
DATE command to locate and display any record in a file 
in a few seconds. In the MOBINV example, field #1, 
"record #” was indexed. Assuming that the mobile inven- 
tory has 1000 records, you can ask QUERY /UPDATE to 
find record #800, and FMS-80 will find and display it in 
two or three seconds. You can then edit the record if you 


wish. If you hit C/R (carriage return), record #801 will be 
displayed, another C/R, record #802, etc. You can go in 
reverse order through the file by pressing Control P and 
displaying record #799, etc. At any time you can go out 
of sequence and display in seconds another record 
anywhere in the file. At present, additional records can- 
not be entered using the QUERY/UPDATE command. 

FMS-80 has extensive report capabilities. The simplest 
of these is the PRINT FILE command, which prints all the 
records in a file and produces a printout like that shown 
in listing 3. 

FMS-80 does the formatting for PRINT FILE; the only 
operator action required is typing in the command. You 
can develop a SELECT definition to excerpt selected fields 
of records from a master file and place them in a separate 
subfile. You accomplish this by menu selection of logical 
AND, OR, EQUALS, and NOT EQUAL combined with 
MIN and MAX values. In the mobile-home inventory ex- 
ample, you can select all field #3 SUPPLIER mobile 
homes of LAYTON OR SKYLINE received between the 
period 01/01/81 and 08/01/81, or specify that fields 1, 3, 
7, and 8, or any other fields of each selected record, be in- 
cluded in the subfile. PRINT FILE can then be used to 
print the subfile. This is a handy way to produce a report. 

With little effort, the newcomer to computing can 
develop programs that perform all the MOBINV-type 
functions covered up to this point. PRINT FILE does not 
do arithmetic manipulation of field data or printing of 
data in a specified format, as is required for invoice or 
check writing. To perform these functions, you need to 
know how to use the REPORT command (45 pages of 
detailed tutorials and several sample programs are pro- 
vided), but if you have a moderate amount of machine 
experience, you will soon learn these functions. In the 
MOBINV example, I can use the REPORT command to 
develop a full invoicing system. I can add seven more 
fields to the MOBINV data record input definition: (9) 
buyer’s name, (10) phone #, (11) street address, (12) city, 
(13) state, (14) zip, (15) sold indicator. I would leave 
these fields blank when I filled in the inventory data; then 
when a mobile home sold, I would use the QUERY/UP- 
DATE command to fill in the buyer’s name, phone #, and 
address, and put an "S" in the sold indicator field. At the 
end of the month, I would use the SELECT function to 
pull out all MOBINV records that had an "S" in the sold 
indicator field. I would use a subset of the REPORT com- 
mand to print an invoice with the buyer's name, address, 
and billing information at the correct positions, and 
another subset of the REPORT command to select the 
buyer's name and address and to print mailing labels or 
envelopes. To align data items on the right side of a form 
(right justify), at present you must use a printing 
character like a dot or an asterisk between the data item 
and the right edge of the paper. А nonprinting character, 
such as a space, should be used instead, and Systems Plus 
states that the correction will be made in its next release 
of FMS-80. 

You invoke all of the preceding functions by entering 


Listing 3: Output produced by FMS-80's PRINT FILE command. 
The command lists all records in the file requested by the user. 


08/29/81 COPPERSTATE MOBILE НОМЕ SALES PAGE 1 
FD: MOBINV.FD SELECT: (NONE) FILE: MOBINV. DAT 


ee HER LS NUR БН, Б. Б НҢ. АДА. АСС. ar er НИР Р Н "И SL. SL pt rm rs 


MODEL DATE ORD 


dini чыл, чыз» сы „== чуч чин Н Н ЧУН» ШР E шый Фа ЧЫР, мыш эь аш йш; = „—— кє чудь 


_——-—_——-+—+:=——-——_—.-._—+—————————————ммм—————ө—= 


00001 1234567XYZ PALM HARBOR 5. OB2BR60L 1705/81 
2/20/81 $14,375.75 $18,000.00 

00002 123456XYZ NASHUA l. S9BIBRAOL 3/01/81 
4/06/81 $12,789.08 $146,000, 00 

00003 23436MNB LAYTON 1. OB2BRAOL 1/03/81 
2/04/81 $14,000. OU $18,585.00 

00004 234567ABCDE AIRSTREAM 1. OB1BRS2L 1/06/81 
3/06/81 $21,000.00 $24,000.00 

осоо TRW14578 SKYLINE 1. OB2BR79L 4/05/81 


3/08/81 $21,987.65 $31,650.00 


Listing 4: Definition of the input-data format for the 
2000-recor d file used to test FMS-80's performance. Testing with 
2000 records showed no degradation from the high level of per- 
formance achieved with a much shorter file. 

09/15/81 


BENCHMARK DATA FILE PAGE 1 


FILE GLOSSARY FOR DATA.FD 
--PROMPT/HEAD-— TYPE LEN 


» RE-ORDER FLAG 
STOCK NUMBER 
TYPE 

. QUANTITY 

BASE METAL 


пин» 
Doocou 
2 
e 
N 


New update from Tarbell... 


CP/M DATABASE 
for only *100! 


IMPROVED FEATURES 


C 3 times faster than previous version O CB80 language source 
and COM files included LJ improved query language O up to 
19 files open at once LJ command file processor Û no limit on 
record length or number of records 


OTHER ADVANTAGES 


O variable-length fields O field names of any length ÛU field 
names may include spaces O sequential or random files Г] 
optional index files O also runs under CBASIC 


INTERACTIVE PROGRAMS 


Tarbell Database also includes these interactive programs: 
DBSORT, sorts random files; DBSETUP, creates a file; DBENTRY 
for entering data; DBUPDATE for changing files; DBQUERY for 
accessing data; DBLABEL for printing labels; DBLETTER for 
printing letters; DBCOPY to change structure of a file. 


TARBELL VALUE 


Dollar for dollar, you can't get a better value than Tarbell's up- 
dated Database System. Ask your nearest Tarbell dealer for a 
demo. 


950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 


CP/M,CBB80and CBASIC are trademarks of Digital Research. 
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individual commands. FMS-80 includes a programming 
language and compiler as a part of the EFM (extended file 
maintenance) function. Learning this programming lan- 
guage enables you to develop an EFM file. This file can be 
used to select individual commands from a menu and 
then later conveniently invoke the whole sequence of 
selected commands. You must, however, supply an 
editor or word processor to build the EFM program file. 

Here are some examples of functions that can be done 
with EFM. After printing the MOBINV invoices and 
mailing labels as described earlier, you could do a global 
edit (change field data in all the records in a file) by 
testing each record to see if the "S" indicator was set, then 
zeroing the indicator if it was set to start with a clean slate 
for the coming month. An EFM file can do any repetitive 
operation of this type. When using a large database, you 
might need to consolidate the buyers' names and ad- 
dresses in a separate file, named MAILIST, and read from 
that file and the MOBINV data file to make up the in- 
voices. EFM can read from 19 different files and use the 
data to make up a single report. EFM also lets you call 
CP/M operating system commands without exiting 
FMS-80. 

The examples I have given to this point have in most 
cases used a five-record database. Earlier I mentioned 
that I used a larger test database of 2000 records of five 
fields each to find out if FMS-80's performance falls off as 
the size of the data file increases. Tests with this database 


PUT THE BYTE 


ON YOUR COMPUTER 
WITH 10 Mbyte STORAGE 


EVOLUTIONARY ELECTRONICS INC. 
GIVES YOU WINCHESTER TECHNOLOGY 
WITH A 4 Shugart SA 600 


> L] 
a -* J 
ы” е", 
a ù 
a н " ы 
~ , А 
É; í 71 
4 
- 
а 
M, 
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AS A FALL SPECIAL KEY FEATURES 


HARD DISK DRIVE 


10 Mbytes IN THE ROOM 
OF A бтм. MINIFLOPPY'" 


"10 Mbyte(untormated) 
storage capacities 

"Same mounting as Shugart 
Minifloppy'" drives 

a Electronic damping 

= Proprietary FasFiext™ band 


WE HAVE IN STOCK 
THE SA 600 FOR $1695 


OR THE NEW 
LSI 801 8inch DRIVES 
FOR $325 actuator 


ALSO 25.0 Mbits/second transfer 
4116 DYNAMIC Same DC voltages as 
MEMORY CHIPS 


Shugar''s Minitloppys'™ 


WE HAVE THE FULL LINE OF SHUGART 
HARD AND FLOPPY DISK DRIVES 
CALL WEEKDAYS FROM 8am. - В p.m. 


1-503-289-3988 
EVOLUTIONARY 433 NE. LOMBARD 


ELECTRONICS, INC. PORTLAND, ORE. 97211 
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Circle 161 on inquiry card. 


were limited in scope and run on only one machine, a 
64K Dynabyte 8/2-8/4 using 8-inch drives. The results 
should not be considered definitive. 

I will briefly describe how I developed the larger test 
file, titled DATA. Listing 4 lists the input format 
(glossary). 

I developed another program to generate simulated 
data for the test database file. The file is indexed on the 
stock number and quantity fields. The stock numbers are 
2000 different randomly selected whole numbers (in- 
tegers) falling between 10,000 and 22,000. The quantity 
field contains 2000 sequential whole numbers with values 
from 5000 to 6999. A real inventory list would not have 
sequential quantity values, but this configuration sim- 
plified testing because I used the simulated quantity value 
as both a record number and a quantity. 

Testing with this database revealed no degradation in 
FMS-80's performance when compared with the 
MOBINV example. Any time the QUERY/UPDATE 
command is used, there is a delay of approximately 30 
seconds at the start of record retrieval to reestablish the 
index file. After this period, you can retrieve records in 
two or three seconds. Using the UPDATE command, I 
entered 50 new records and the program integrated and 
sorted all of them in less than four minutes. I checked all 
major program functions, including screen-definition 
data inputs, sorting files, and selection of individual 
records or groups of records froma file. All the functions 
worked properly, with no apparent system problems. 
The REPORT command readily manipulated and sum- 
marized field data mathematically. Printer speed deter- 
mines the report output rate, so there was no change. 


Conclusions 
eFMS-80 is one of the new generation of relational 
DBMS programs. All things considered, the system is fast 
and versatile. Even if you are new to microcomputers, 
FMS-80 will let you produce an acceptable applications 
program with a tabular report in a short time. You won't 
have to learn a new programming language to produce a 
summarized formatted report, although a moderate 
amount of familiarization with the REPORT command 
will be necessary. If you learn the EFM programming lan- 
guage, then any DBMS application, no matter how com- 
plex, will be within your grasp. 
eThe documentation and accompanying program ex- 
amples are sufficient to teach most of the program func- 
tions. À lack of clarity and organization in some portions 
of the manual makes it difficult to use all of the capa- 
bilities of this truly outstanding program. 
e FMS-80 reports are printer oriented. A printer, prefer- 
ably one that is reasonably fast and has a 132-column 
print capability, is a necessity. 
e FMS-80 can read files generated by other programs. 
eFor some applications, FMS-80's lack of provision for 
data security may be a drawback. 

In short, FMS-80 is a major contender among data- 
base-management systems for microcomputers. li 


Clubs and Newsletters 


Office Automation 
Soclety Formed 


SOAP (Society of Office 
Automation Professionals) is 
a recently formed nonprofit 
organization for individuals 
involved in office automa- 
tion. The society seeks to 
promote office automation as 
a profession, to encourage 
standards of professional ex- 
cellence, to facilitate com- 
munications throughout the 
international office-automa- 
tion community, and to pro- 
mote relevant research, stan- 
dards, and public policy. 

Some of the group’s pro- 
jected activities include a 
periodic newsletter, national 
and international confer- 
ences, and teleconferences. 
SOAP will also help to 
organize and maintain com- 
munications between discus- 
sion groups. Individual dues 
are $50 per year. Corporate 
fees are $250 for five employ- 
ees; additional corporate 
members cost $40. Student 
rate is $25 when sponsored 
by a professor belonging to 
SOAP. For more informa- 
tion, contact the Society of 
Office Automation Profes- 
sionals, N. Dean Meyer, 233 
Mountain Rd., Ridgefield, 
CT 06877, (203) 431-0029. 


ABE's Atarl Fans 


ABEs ACEs (Allentown, 
Bethlehem, Easton's Atari 
Computer Enthusiasts) pro- 
motes the exchange of knowl- 
edge for the benefit of Atari 
users, The group meets on 
the first Saturday of the 
month at 2 p.m. at Saints 
Simon and Jude's School in 
Bethlehem, Pennsylvania. А 
software library is being 
formed. Annual dues are $10, 
with student and family dis- 
counts available. Contact 
ABEs ACEs, РОВ 228, 
Whitehall, РА 18052. 


PET Fans Gather 
in Houston 


CHUG (Commodore 
Houston Users Group) is for 
owners, users, and anyone 
interested in Commodore 
PET, CBM, and VIC com- 
puters. The group meets 
monthly at various locations 
in central Houston. It pro- 
duces a newsletter called 
Hardcopy. Call John Walker, 
(713) 999-3650, for informa- 


interest in’ the Apple III and 
its software. The newsletter 
features news, information, 
and reviews of supplemen- 
tary equipment and applica- 
tions software. It will also in- 
clude a program exchange 
through reader contribution, 
a question-and-answer 
forum, bug reports and fixes, 
etc. Subscriptions are $15 a 
year which includes the ac- 
cess fee to a planned com- 
puter bulletin board. А sam- 


First call for Clubs and Newsletters Directory 
To be included in the fifth edition of the BYTE Clubs and 
Newsletters Directory, your club or publication must supply 


the following information: 


. name of organization or publication 


. mailing address 
. contact person and telephone number 
. name of newsletter or publication 

. special interests 


Send your information to Clubs and Newsletters Direc- 
tory, BYTE/McGrav-Hill, POB 372, Hancock, NH 03449. 


tion on CHUG'5s PET and 
CBM sections. VIC owners 
can obtain details from Peter 
Farrow, (713) 466-4092. All 
interested parties can write to 
CHUG, $8738 Wildforest, 
Houston, TX 77088. 


Apple Danish Club 


The CCC (Copenhagen 
Computer Club) is composed 
of Apple II and III owners 
and users. Members are in- 
terested in sharing informa- 
tion on system and applica- 
tions software. Contact CCC 
through George H. Buch, 
CCC, Buchan, Ravnsborg- 
gade 19, 2200 Copenhagen N, 
Denmark; Tel: (01) 39 15 31. 


Apple ill User's 
Newsletter 


The Apple Three newslet- 
ter is published quarterly for 
those who share a common 


ple issue is available for $2.50 
{тот Mediaworks, РОВ 
2757, San Francisco, СА 
94126. 


Society for Computer 
Simulation 


SCS (Society for Computer 
Simulation) is a technical 
society devoted to the ad- 
vancement of simulation and 
allied computer arts in all 
fields, including science, 
mathematics, engineering, 
education, medicine, govern- 
ment, and social work. SCS's 
goal is to facilitate com- 
munication among profes- 
sionals. It organizes meetings 
of regional councils and 
sponsors and assists with na- 
tional and international con- 
ferences. SCS produces a 
monthly journal, Simulation, 
and other supplementary 
publications. SCS is a 
member of the American Fed- 


eration of Information Pro- 
cessing Societies. 

Membership in SCS is open 
to all who are or have been 
engaged in computer simula- 
tion and who meet certain re- 
quirements. The cost is $35 a 
year, which includes a sub- 
scription to Simulation. Stu- 
dent memberships are avail- 
able for $15. Institutional and 
library subscriptions to Simu- 
lation and Simulation Pro- 
ceedings cost $42. For com- 
plete details, contact SCS, 
POB 2228, La Jolla, CA 
92038. 


TACS Convenes 
in Edmonton 


TACS (The Aurora Com- 
puter Society) is а nonprofit 
computer club that’s not 
geared toward any specific 
system or processor. Mem- 
bers come together to discuss 
and gain an understanding of 
the uses of computers in 
society. TACS meets at the 
Holyrood School, 7920-94th 
Ave., Edmonton, Alberta, on 
the second Wednesday of the 
month at 7:30 p.m. A month- 
ly newsletter, Intercom ‘80, 
is produced. Membership is 
open to anyone. Annual dues 
are $25 for an individual, $10 
for anyone under 18 years, 
and $35 for families. Write to 
The Aurora Computer Socie- 


` ty, POB 9558, South Edmon- 


ton, Alberta, T6E 5X2, 


Canada. 


The Source 
for Apples 


The Source Apple Users 
Group is an organization of 
Apple II and III owners on 
The Source. All communica- 
tions are by means of Source 
mail. For more information, 
contact Source account num- 


ber TCA265.m 
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Ask BYTE 


Letter-Quality 
Selectrics 


Dear Steve, 

I recently bought an Apple 
II Plus computer. Among 
other things, I want to use it 
for word processing, but I 
wil need а letter-quality 
printer. It occurred to me 
that an IBM Selectric type- 
writer can be interfaced to 
my computer, but I dont 
know how. I'd appreciate any 
help you can offer. 
Matthew A. Brenner 
Oxford, CT 


An IBM Selectric Type- 
writer can be interfaced to an 
Apple II or any other com- 
puter, but there are some 
things that you must know: 
when a key is pressed on a 
Selectric, a series of rods 
(bails) are depressed. These 
rods establish the tilt, rota- 
tion, and actuation of the 
type ball for any character. 
Computer control of a Selec- 
tric is achieved through a 
bank of solenoids that, when 
activated, pull the rods from 
the bottom of the typewriter 
in the same manner that the 
key pushed them from the 
top. A unique combination is 
established for each char- 
acter. This code is known as 
Correspondence Code on 
newer typewriters and BCD 
Code on the earlier Selectrics. 

Additionally, the standard 
office Selectric has several 
problems: 


elt does not contain the nec- 
essary solenoids to allow 
computer operation. These 
solenoids are available as 
part of a kit from IBM to con- 
vert Selectrics for computer 
operation. The kit takes care 
of the tricky adjustments that 
are necessar y. 

elf the solenoids are properly 
installed, it is necessary to 
take the computer's TTL 


452 October 1982 © BYTE Publications Inc 


Conducted by Steve Ciarcia 


(transistor-transistor logic) 
output and convert it into a 
30- or 48-volt (V) signal to 
drive the solenoids. Some 
type of driver circuitry is re- 
quired. 

elts recommended that the 
Selectric be driven at a speed 
that will allow the next char- 
acter to be typed before the 
cycle clutch disengages. By 
minimizing the amount of 
clutch engaging and disen- 
gaging, its life is greatly en- 
hanced. 

eAn 8-bit parallel port and 
the necessary software driver 
are required. а 


Some of the earlier Selec- 
trics, known as I/O Selec- 
trics, were designed for com- 
puter interfacing. They were 
more rugged in design 
because they were built for 
continuous operation. They 
came in many flavors: corres- 
pondence, BCD, and ASCII 
(American Standard Code for 
Information Interchange) 
codes; serial and parallel in- 
terfaces; 30- and 48-V 
solenoids, etc. These are cur- 
rently available on the sur- 
plus market at relatively at- 
tractive prices. If you have 
the technical expertise, one of 
these units can be converted 
to a fine letter-quality 
printer. If you don't have this 
knowledge, it can be a night- 
mare. Escon Products (Suite 
240, 171 Mayhew Ave., Plea- 
sant Hill, CA 94523 (415) 
820-1256) makes an office 
Selectric adapter kit that you 
may like to check out. 
. . . Steve 


Exceeding Address 
Limits 


Dear Steve, 

I'm puzzled by the fact that 
some 6502 systems can ad- 
dress more than 64K bytes of 
memory. How is it possible 


to exceed the 64K-byte limit 
with a 16-bit address bus sys- 
tem? 

Bert E. Williams 

Gaithersburg, MD 


The 6502 (or any othe 
processor with 16 addres: 
lines) can address only 64K 
bytes, but it doesn't care 
which 64K bytes are ad- 
dressed! Thats the key tc 
your question. Multiple 
blocks of memory can be ad. 
dressed by a technique 
known as bank selecting. 
Selection is made by an 1/С 
line or other decoding 
methods. It's possible to have 
many 64K-byte blocks of 
memory in the computer anc 
address them one at a time b, 
first sending a memory-seleci 
signal to the desired block. 
The processor then com- 
municates with the selectea 
block as if it were the only 
memory in the system. 

Multiple programs anc 
utilities can thus be stored in 
the computer and instantly 
accessed by first sending the 
appropriate bank-select sig- 
nal. . . . Steve 


Video 
Signals Hertz 


Dear Steve, 

I would like to purchase a 
personal computer, but I live 
in Europe and move fre- 
quently, so I must cope with 
a variety of AC-power sys- 
tems. I would like to get аг 
Apple II with some peripher- 
als and a color video moni- 
tor. What equipment is sensi- 
tive to the 50-Hz power fre- 
quency here? Will I need 
some kind of converter? I 
need a flexible system that 
can be used even if I return to 
the U.S. 

R. Schreiner 
Essen, West Germany 


I have had several letters 
concerning the use of com- 
puters in countries where the 
line frequency is other than 
60 Hz. The differences for 
those not familiar with the 
problem are that the Euro- 
pean PAL or SECAM TV 
standard is 625 lines per 
frame with a vertical frame 
rate of 50 Hz, while the 
NTSC standard in the U.S. is 
525 lines per frame with a 
60-Hz vertical frame rate. 
The computer generates a 
video-sweep frequency to 
properly cover the screen. 
The power transformer for 
the 50-Hz system has more 
iron in the core to accom- 
modate the lower alternating 
frequency. 

The Apple И computer has 
a power supply that can 
operate from either 50 Hz or 
60 Hz because it is a switch- 
ing-type power supply and 
does not use a conventional 
power transformer. Hence, if 
you buy the European Apple 
Il and reduce the line voltage 
from 220 volts to 110 volts, it 
will work in the U.S. If you 
buy a monitor designed for 
the European frequencies that 
operates on DC (direct cur- 
rent), then all that is needed is 
a 50-Hz power supply for 
proper operation. Some 
50-Hz monitors may work on 
60 Hz if the vertical sync is 
not based on the line frequen- 
су... . Steve 


Displaced 
Disk Drives 


Dear Steve, 

l've noticed that more and 
more mircocomputers are 
sold with 574-inch floppy- 
disk drives on them and that 
a great quantity of software is 
sold on disks that size. In the 
university where I teach, we 


have an S-100-based system 
with two 8-inch floppy-disk 
drives, so I'd like to know if 
54-inch disks are going to 
displace the 8-inch ones. Will 
we need to consider this for 
our next equipment expan- 
sion? At the same time, 
please let me know what the 
software's version number 
means (e.g.; CP/M 2.2 or 
Wordstar 3.0). 

Sergio Tejeda Schiavoni 

Mexico City 


Both 5%- and 8-inch 
floppy-disk drives have their 
advantages. The 5%-іпсһ 
disks cost less, but their data- 
storage capacity is not as 
great and their access time is 
longer. They are popular 
with many of the personal- 
computer systems now on the 
market and may give the im- 
pression that they are displac- 
ing the 8-inch drives. 

For applications where 
large amounts of data must 
be accessed, the 8-inch drive 
is preferred. Typical ex- 
amples include small-business 
systems where mailng lists, 
accounting data, and inven- 
tory records must be kept on- 
line for rapid access. Also, 
many development systems 
use the 8-inch drives because 
of their greater storage capa- 
city. 

Look for hard-disk drives 
to replace both 5%- and 
8-inch floppy-disk drives. 
Hard disks feature con- 
siderably more storage (i.e., 5 
to 10 megabytes), extremely 
rapid access time, and are 
dropping in cost. 

The version number on a 
piece of software is analogous 
to the revision number. For 
example, when revisions 
were made to CP/M the ver- 
sion number changed from 
1.4 to 22. . . . Steve 


ADM-3 Lowercase 
Converslon 


Dear Steve, 

I own a Lear Siegler ADM- 
3A dumb terminal that dis- 
plays only uppercase letters. | 
would like to convert it to 


show lowercase as well, Lear 
Siegler offers a conversion kit 
for $75, but I can't imagine 
that the three integrated cir- 
cuits it contains cost that 
much. Do you have any idea 
what the integrated circuits 
are and where I can get them 
at a better price? 

Richard D. Bucholz 

Hamden, CT 


Adding lowercase to your 
Lear Siegler ADM-3A  ter- 
minal is relatively easy. An 
article in the March 1979 
BYTE, "Adding Lowercase 
Display to the ADM-3A," by 
A.W. Walker (see page 190), 
completely describes the nec- 
essary modification. The 
character generator used is a 
lowercase RO-3-2513. It's 
available for $9.95 from Ac- 
tive Electronic Sales Corp., 
POB 8000, Westboro, MA 
01581, (617) 366-0500. 
... Steve 


VIC Cassette Adapter 


Dear Steve, 

I'm planning to buy a Com- 
modore VIC-20 microcom- 
puter. I would like to avoid 
buying the VIC cassette-tape 
recorder, because I already 
have a Radio Shack one. Is 
there some adapter I can 
build to connect my Radio 
Shack recorder to a VIC-20? 
Timothy Mcllwee 
Ormond Beach, FL 


The VIC-20 cassette re- 
corder is unique only because 
the computer supplies the 
power for it. Any cassette 
recorder can be connected to 
the VIC as follows: looking at 
the connector, the terminals 
are numbered 1 through 6 on 
the top and A through F on 
the bottom. The pinouts are 
in pairs: 


A-1 ground (connect to 
computer ground) 
B-2 +5 volts (not used) 


C-3 cassette motor (use 
remote) 

D-4 cassette read (ear- 
phone) 

E-5 cassette write (micro- 
phone) 

F-6 cassette switch (not 


used) 


Getting an edge-card con- 
nector may be difficult be- 
cause of the VIC's odd size. 
You can write Commodore 
or find a larger connector of 
the same spacing and cut it to 
size. Thats all there is to it. 
., . Steve 


Too Many Signals 


Dear Steve, 

I'm trying to use an S-100 
interface card to control a 
camera. My problem is that I 


TIMEX 1000, ZX-81 (80) 


O B-Port 10 


Interfaces up to 8 one- 
byte ports 


Accepts 16K RAM 
10 $99 


O ADDA 
2-channels A/D (0-5V) 


2-channels D/A 
(0-5V, 20mA) 


ADDA $97 
Cì Beeper (Clock / Switch) 


m sec to years, three 16-bit counters, 


(reads on fly), 32KHz crystal, 


need to connect the S-i0U 
card to my Radio Shack 
TRS-80 Model I computer. 
The two systems seem іо 
have sorne common signals, 
but what do I do with the 
S-100 signals called SIN, 
SOUT, PWR, PDB, and 
PRDY? I know that there is a 
book on the subject, but | 
can't find it. 

Merton Carter 

Jamaica, NY 


Interfacing the TR5-850 
Model І to the S-100 bus is 
comparatively easy to do. 
Most S-100 signals have a 
corresponding TRS-80 signal, 
except that some are "active 
low" instead of "active high." 
Also, the TRS-80 data bus 
must be split into Data Out 
(DOO through DO7) and 
Data In (Did through D17) 
lines. 


ORDER 
TOLL FREE: 
800-227-1617 
operator 641 


(CA, 800-772-3545 
operator 641) 


optically isolated input; programmable 


frequency tone generator... 
BCS 580 


$5 handling charge 
on all orders 


Circle 243 on Inquiry card. 


Box 1140 
2000 Canter Street 
Berkeley, CA 94704 
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If You Have A Printer 


You need our PRINTER OPTIMIZER. We have 
two gripes with computer printers: one, no matter 
how fast they print they're much slower than a 
computer. So here you are with all this processing 
speed, sitting there waiting for your printer to 
finish. Two, almost all printers offer a bunch of 
features like various type sizes, forms control, 
graphics, enlarged character sets, etc. - but how 
are you supposed to access these features? Oh 
sure, the printer manual says: "print an ESC 
character followed by a CONTROL "К" followed by 
a three digit value equal to the desired page 
length...", but how do you do this in the middle of 
your spreadsheet program? And how do you access 
all those extra symbols and graphies with a puny 
half-ASCII keyboard? 


IH TT 
b "TII 


Before Mediamix suce 
grew into Applied * Ж "aen 
Creative Technology Inc., ^ ~~ = 
the idea people there decided to develop the 
Cuisinart®of the computer industry - a "magic box" 
that features 64,000 to 256,000 characters of 
spooling printer buffer, total character retrans- 
lation capability including macros, a keyboard that 
lets you directly select complete printer control 
sequences with the ease of a pushbutton car radio, 
adapts serial printers to parallel computers and 
visa versa, pluS many more imaginative features. 
Somany useful features that regardless of the 
printer you own - our PRINTER OPTIMIZER will 
bring your printer "up to speed" with the rest of 
your system and let you take full advantage of it. 


If You Need A Letter 
Quality Printer 


Consider our affordable alternative. For those 
of you who did not see the review of our product in 
the July issue of BYTE, we produce a little white 
box that converts an IBM Electronic Typewriter 
into a high quality Serial or Parallel computer 
printer. And now our ЕТІ? (Electronic Typewriter 
Intelligent Interface) attaches to other brands of 
electronic typewriters. There are a number of 
arguments in favor of choosing this route over a 
mere computer printer and we have a brochure on 
the subject that you should read. 


We apply technology creatively, and you'll find 
that not only can we communicate the results to 
you, but each product is better than anything else 
like it on the market. Call 1-800-433-5373 and we'll 
send you more information about our company and 
our products. 


APPLIED 
CREATIVE 
TECHNOLOGY, INC. 


2723 Avenue E East, Suite 717 
Arlington, Texas 76011 

[91 7)-261-6905 
[800)-433-5373 
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This is all explained in a 
book entitled The S-100 and 
Other Micro Buses by Elmer 
С, Poe and James С. Good- 
win. It “is published by 
Howard W. Sams & Com- 
pany (4000 West 62nd St., 
POB 7092, Indianapolis, IN 
46206, (800) 428-3696; in In- 
diana (317) 298-5400) and is 
available at many electronics 
dealers, computer stores, and 
mail-order houses. It costs 
only $7.95 and, if you are 
planning to interface other 
S-100 boards to the TRS-80 
bus, it is an excellent invest- 
ment. . . .Steve 


Making Music 
on the ZX81 


Dear Steve, 

I want to find information 
that will let me interface the 
Sinclair ZX81 computer with 
the S-100 Sound Computer 
Board made by Digital 
Research Computers of 
Garland, Texas, My goal is to 
produce a low-cost, 6-voice, 
computer-driven music syn- 
thesizer. Can you help me 
locate the necessary informa- 
tion, or determine whether 
this task is possible? 

Donald Allan Graves 
Mount Laurel, NJ 


The Sinclair ZX81 has all 
its address, data, and control 
buses brought out to a rear 
connector, so interfacing to 
an 5-100-#уре system is 
relatively easy. The S-100 
and Other Micro Buses by 
Elmer C. Poe and James C. 
Goodwin, published by 
Howard W. Sams & Com- 
pany (see address above), 
gives a complete definition of 
the S-100's signals and ex- 
plains how various micro- 
computers may be interfaced. 
Many of the Sinclair signals 
will be identical to Radio 
Shack's TRS-80, and methods 
of obtaining the others are ex- 
plained. lt is mainly a matter 
of buffering the address and 
data lines of the ZX81 (to pre- 
vent overloading), and gating 


some of the control signals. 
The biggest problem is find- 
ing an edge-card connector 
that is compatible with the 
ZX81. The leads can be 
soldered directly to the pins if 
a connector cannot be found. 
... Stevel 


In "Ask BYTE," Steve Ciarcia 
answers questions on any area 
of microcomputng. The most 
representative questions re- 
ceived each month will be an- 
swered and published. Do you 
have a nagging problem? Send | 
your inquiry to: 

Ask BYTE 

C/O Steve Ciarcia 

POB 582 

Glastonbury CT 06033 

If you are a subscriber to The 
Source, chat with Steve 
(TEC317) directly. Due to the 
high volume of inquiries, per- 
sonal replies cannot be given. 
Be sure to include "Ask BYTE" 
in che address 


BYTE's Bits 


Mallgrams 
Via The Source 


Subscribers to The Source 
can now compose and send 
Mailgram messages to any 
state directly from their per- 
sonal computers. The service 
lets subscribers send a Mail- 
gram to a single address, or it 
permits the user to send the 
same or different messages 
to multiple addresses. Dis- 
count rates apply to quantity 
mailings of the same message, 
and no limit has been im- 
posed on the number of mes- 
sages that can be sent. Other 
features of this service in- 
clude the ability to receive a 
confirmation or duplicate 
copy of the Mailgram and 
the ability to save the mes- 
sage in a personal file on The 
Source. Users of this service 
are billed monthly along with 
other Source charges. For 
complete details, contact 
Source Telecomputing Corp., 
1616 Anderson Rd., McLean, 
VA 22102, (703) 734-7500. m 


BYTELINES 


News and Speculation about Personal Computing 
Conducted by Sol Libes 


R anaom Rumors: 
Osborne Computer Corpora- 
tion is said to be working on 
an 80-column-wide video 
display for its portable com- 
puter. Although Osborne has 
pioneered the portable- 
computer marketplace, the 
company now has a large 
number of competitors. . .. 
Hewlett-Packard (HP) is ex- 
pected to introduce a CP/M- 
based system with 64K bytes 
of memory and a 9-inch or 
12-inch video display; the 
price may be under $1800. 
‚.. You can expect at least 
one company to unveil a 
read/write videodisc system 
for mass data storage before 
year-end. ... Rumors sug- 
gest a possible joint venture 
between IBM Japan and Mat- 
sushita Electric to make a 
low-cost personal com- 
puter. ... B. Dalton Book- 
seller and Waldenbooks, the 
two largest national chains of 
bookstores, are reportedly 
planning to carry software. 
They are expected to sell 
mostly games initially and to 
bring in more serious pack- 
ages later. . .. Word has it 
that Sord of Japan is readying 
an 8088- or 8086-based por- 
table computer with a flat- 
panel display. . . . It's report- 
ed that the manager of Com- 
modore in the United King- 
dom, upon learning the low 
price (equivalent to about 
$194) of the new Sinclair ZX 
Spectrum computer (see the 
September 1982 BYTELINES) 
threatened to bring the price 
of the VIC-20 down to $180. 
... Microsoft is rumored to 
be working on a version of 
Xenix {a Unix look-alike) for 
the Radio Shack Model 16 
computer. . . . Texas Instru- 
ments (ТІ) is expected to in- 


troduce shortly an 8-bit por- 
table computer with a 1-line 
by 40-character display; the 
anticipated list price is $250 
and a compatible 4-color 
printer will also be available. 
‚.. Ford Motor Company is 
said to be working on a 
"cockpit" computer, with 
video display, to conrol func- 
tions in Ford vehicles. It will 
have a navigation system tied 
to a communications satellite 
and will display a map with 
the vehicle's location pin- 
pointed on it... . Motorola 
is reportedly ready to start 
shipping versions of its 68000 
microprocessor that will op- 
erate with a 15-megahertz 
clock. 


R andom News Bits: 
Morrow Designs, Richmond, 
California, will soon  in- 
troduce its Micro Decision 
system, a $1195 CP/M-based 
system that will include 
$2000 worth of software 
(such as Micropro's Word- 
star, Calcstar, Mailmerge, 
and Spellstar; Digital 
Research's CP/M; and Micro- 
soft's MBasic).... Lobo 
Drives, Goleta, California, 
has a new, low-priced CP/M- 
based system; it lists for $800 
and includes 64K bytes of 
memory, a calendar/clock, a 
keyboard, and three I/O (in- 
put/output) ports with an 
interface connector. A $150 
video display and various 
disk drives are optional. 
...Acorn Computers, 
United Kingdom, has an- 
nounced that it will offer a 
16032 option to its 6502- 
based BBC Micro (the 16032 
is National Semiconductor's 
new 32-bit microprocessor). 
The firm also stated that next 


year it expects to introduce a 
16032-based system, with a 
hard disk, priced at $3500. 
,. . Whitesmiths Ltd., a soft- 
ware house in Iselin, New 
Jersey, plans to release 16032 
versions of its Idris operating 
system, its C compiler, and its 
Pascal language.... While 
the micro-mouse contests for 
maze-solving mobile robots 
seem to be passe here in the 
U. S., they flourish in Europe. 
Trials were held at several 
European shows and the 
finals were held in Israel. 
...Fujitsu expects to begin 
shipping 256K by 11-bit 
dynamic memory devices in 


large quantities before year- ° 


end and 512K by 1-bit units 
next year.... Both ТІ and 
Atari reportedly expect to 
ship 1.5 million units this 
year.... Syquest Technol- 
ogy, Fremont, California, has 
introduced the first hard disk 
smaller than 5'4 inches. The 
disk itself is 3.9 inches in 
diameter and can be re- 
moved from the drive. One 
disk stores 6.38 megabytes, 
and two complete drives can 
be mounted in the space of a 
standard 5 и -inch floppy-disk 
drive. ... Independent com- 
puter professionals (соп- 
sultants, freelance program- 
mers, etc.) might be inter- 
ested in checking out Com- 
puter Consultant magazine, 
Battery Lane Publications, 
Box 30214, Bethesda, MD 
20814, Compuserve ID 
70001,655)..... Computer- 
land is expected to start fran- 
chising stores in Japan Start- 
ing next year. The company 
now has 274 stores in 15 
countries and is opening 
stores at a rate of 12 per 
month.... Digital Equip- 
ment Corporation (DEC) has 


introduced the PDP-11/23 
system, which can support 
up to 8 users. Prices begin at 
$9200 for a 256K-byte system 
with a 10.8-megabyte Win- 
chester hard-disk drive that 
runs standard DEC software. 
Multiuser system prices are 
certainly dropping. 


utet Sys- 
tems: The Compupro divi- 
sion of Godbout Electronics 
was the first to introduce a 
dual-processor microcom- 
puter system (with both 8- 
and 16-bit microprocessors) 
almost two years ago. Now 
dual processors are all the 
rage. Just look at the firms in- 
volved: Radio Shack, DEC, 
Vector Graphic, Zenith, and 
Cromemco; doubtless there 
will be more to come. The 
primary reason for using dual 
processors is that the 8-bit 
unit is expected to sustain the 
customer until applications 
software appears for the 
16-bit units. 


В... New Baby: The 
government has cleared 
away all the red tape for the 
Bell System's reorganization. 
The result is that a new com- 
pany has been formed to 
allow AT&T (American 
Telephone and Telegraph 
Company) to enter the com- 
puter business. The company 
will be called American Bell. 
This company will capitalize 
on much of the computer re- 
search and development that 
has been done at Bell Labora- 
tories over the years; it 
should be interesting to see 
what will become of the lat- 
ter now. 

The 19 Bell Laboratories 


October 1982 © BYTE Publications inc 455 


BYTELINES 


sites, spread over 9 states, 
have a total yearly operating 
budget of $2 billion and 
employ approximately 
22,600 workers. Of these 
employees, 8000 hold ad- 
vanced degrees. A staff of 72 
patent attorneys handles the 
more than 500 patents Bell 
Laboratories produces each 
year. American Bell will start 
with an initial capitalization 
of $687 million, 1000 em- 
ployees, and 50 sales offices. 
Its first offering with be the 
AIS/Net1 packet data-com- 
munication service (pre- 
viously described in the May 
1982 BYTELINES under the 
designation ‘’Advanced 
Communication Service”). 
This service will compete 
against existing services pro- 
vided by Telenet and Tym- 
net, neither of which has 
been doing well financially, 


m Happenings: No 
one's perfect — not even ІВМ, 
apparently. Softalk magazine, 
in a recent issue, listed over 
30 software and hardware 
bugs in the original design of 
the IBM Personal Computer 
system. IBM has fixed most of 
these bugs in later versions of 
the software and hardware. 
One of the biggest problems 
has been the Easywriter 
word-processor program 
(which many users have 
dubbed ‘Not so Easy- 
writer"). IBM has indicated 
that it will furnish Easywriter 
owners with copies of a new, 
improved version of the pro- 
gram. That's a tall order; esti- 
mates are that well over 
100,000 copies of the pro- 
gram have been sold to date. 

I'm still looking for some- 
one who uses the cassette in- 
terface for the IBM Personal 
Computer. I'm not sure why 
that feature was included in 
the system. Did IBM seriously 
think its system would com- 
pete with the VIC-20 and 
ZX81? Those users interested 
in running Unix on their IBM 
Personal Computer systems 
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should check out Coherent 
from Mark Williams Co., 
Chicago, Illinois, and Qunix 
from Quantum Software 
Systems, San Jose, California. 
IBM has introduced a com- 
puter using a 68000 micro- 
processor. It's from the firm's 
Danbury, Connecticut, sub- 
sidiary and is intended as a 
multitasking system for use in 
a laboratory; its price is 
$5700. But if you want to add 
a 68000 processor to your 
IBM Personal Computer, 
Tecmar Inc., Cleveland, 
Ohio, is rumored to be work- 
ing on a 68000 processor 
card. 

IBM has disclosed that it 
has started a pilot production 
facility for manufacturing 
Josephson-junction devices. 
It is expected that these 
devices will be used in IBM's 
next generation of ultrafast 
computers due out in about 
five years. Bell Laboratories 
has disclosed that it is 
developing systems using 
these devices. 


А... News: Apple 
Computer Inc. has dropped 
the price on its Apple |I 
system from $2604 to under 
$2000 (this configuration in- 
cludes 48K bytes of memory, 
one disk drive and controller, 
a video display, a peripheral 
stand, and word-processing 
software) The price reduc- 
tion may be meant to help 
dealers clear out stock prior to 
introduction of an LSI (large- 
scale integration) enhanced 
version of the Apple 1! early 
next year. Apple has been 
showing the new computer 
(umored to be called the 
Apple 11-Е) to selected original 
equipment manufacturers 
and is taking large-quantity 
orders. The firm is also placing 
the unit with software 
developers. The 11-Е is ex- 
pected to have more than 64K 
bytes of memory, a full key- 
board with upper- and lower- 
case keys, 80-column display, 
and to use substantially 


fewer integrated circuits, per- 
haps as few as 11. 

Apple and Xerox have 
severed their ties — Xerox's 47 
stores will no longer carry 
Apple products. The break 
between Apple and Xerox re- 
peated the same pattern of 
events that occurred be- 
tween Apple and Computer- 
land (see the August 1982 
BYTELINES, page 446). Apple 
insisted on site-selection 
privileges for all future Xerox 
stores that carry the Apple. 
Now Xerox will be selling 
only its own 820 system and 
the Osborne computer. 

| had reported earlier that 
Apple was suing Franklin 
Computer Corp. for copy- 
right infringement, citing the 
Apple-like Franklin computer 
(September 1982 BYTELINES, 
page 490) Franklin Com- 
puter Corp. is now counter- 
suing, claiming antitrust 
violations and askingfor over 
$150 million in damages. If 
the firm wins, it may profit 
more through legal action 
than it will from selling com- 
puters. 

Apple has been successful 
in stopping the importation 
of Apple || look-alikes made 
in the Far East, but imitations 
have appeared in Europe, 
Canada, and the U.S. It is 
likely that Apple may have to 
go to trial in an attempt to 
stop these systems from ap- 
pearing in the U. S. One such 
imitation, the Basis 108, 
made in Europe and compati- 
ble with Apple I! software 
and peripherals, will soon be 
available in the U.S. from 
Basic Inc., Scotts Valley, 
California. 


R adio Shack News: 
Tandy, pressured by com- 
petition (particularly that of 
the new 16-bit desktop com- 
puters), is also dropping its 
prices. The price for the 
TRS-80 Model III with one 
floppy-disk drive was 
dropped from $1995 to 
$1849: the cost for the same 


unit with two drives went 
from $2495 to $2295. This 
matches similar cuts made by 
Apple, Zenith, and IBM. 

It is reported that software- 
development problems have 
delayed the introduction of 
Radio Shack’s ARCNET local 
networking system. Although 
it was announced early this 
year, ARCNET may not be 
available until year-end, at 
the earliest. Radio Shack also 
appears to have run into soft- 
ware problems with its new 
dual-processor (Z80 and 
68000) system. As yet the 
only software available is 
single-user Z80-based soft- 
ware. Rumor has it that 
Microsoft is preparing a 
three-user version of its Xenix 
operating system. 


B.. Standard Nears 
Adoption: The ТЕЕЕ-696 
(S-100) bus standard was ap- 
proved by the working com- 
mittee in May and by the IEEE 
Microprocessor Standards 
Committee in June. It will 
now be submitted to the IEEE 
Computer Standards Board 
for its approval. It must then 
be approved by the IEEE 
Standards Board to become 
an official standard. If all goes 
well, the proposed standard 
should become official by 
early next year. 

The S-100 bus is currently 
the most widely used micro- 
computer bus system, There 
are about 100 manufacturers 
of S-100 systems and plug-in 
boards. The S-100 bus ac- 
commodates the newer 
16-bit processors by directly 
addressing up to 16 mega- 
bytes of memory, 64K I/O 
ports, 10 vectored interrupts, 
16 bus masters, and 23 plug- 
in slots. It has a data transfer 
rate of up to 10 megahertz 
and is processor indepen- 
dent. Most new develop- 
ments in the microcomputer 
field (e.g, 16-bit micro- 
processors, dual processors, 
DMS (direct memory access), 
CP/M, MS-DOS, cache mem- 


ory, hard disks, multi-proces- 
sors, etc.) first appeared on 
S-100 systems. 


E rgonomics: Some time 
ago NIOSH (the National In- 
stitute for Occupational Safe- 
ty and Health) released a 
study reporting that video- 
display users are subject to 
more job-related stress than 
any other employee group in 
the country. Also, European 
trade unions in Germany and 
Sweden have established 
ergonomic standards for 
video-display terminals to 
make them less tiring to use. 
Manufacturers are respond- 
ing to this pressure by in- 
troducing products that ap- 
proach or meet these ergo- 
nomic standards. 

For example, the German 
standard requires that the 
home row of keys on a key- 
board be no more than 1 
inch above the work surface 
and that the keyboard be 
fully detachable, have a non- 
glare finish, and have colors 
that do not contrast. The dis- 
play itself must have a non- 
glare screen, Very few cur- 
rent American-built terminals 
meet these standards; how- 
ever, you can expect the 
U. S. manufacturers to re- 
spond quickly to these 
changes. 


Mi icro-tioppy Stan- 
dards: Three different 
‘‘micro-floppy’’ disks аге 
already in use, all from Japan. 
Canon has a 3.8-inch disk, 
Sony has a 34 -inch disk, and 
Matsushita, Hitachi, and 
Maxell have jointly intro- 
duced a 3-inch disk. There 
may soon be more — Ameri- 
can disk makers want to get 
into the micro-floppy market, 
too. The question is, which 
standard should they use? In 
the past, de facto standards 
were the norm—one com- 
pany's product would set the 
market trend (e.g., the IBM 
8-inch and the Shugart 


5%-inch). Sony seems to 
have an early lead, but it may 
not be enough. Canon does 
not appear to be in the run- 
ning to set a standard, The 
result is that Shugart, Dysan, 
Tabor, and Verbatim (all of 
which have products for this 
market ready) have joined 
together in the hope of set- 
ting an ANSI standard for 
micro-floppies. |BM, which is 
also developing a micro- 
floppy, may even join in the 
effort. 


BI uccisi Displays: 
The flat-panel display is final- 
ly here. Grid Computer 
showed its new portable 
computer at the National 
Computer Conference in 
june, and Teleram Commun- 
ications, White Plains, New 
York, showed its portable 
computer at Comdex later in 
the month. Both units are 
lightweight, about the size of 
a large notebook, and fit easi- 
ly inside a briefcase with 
room to spare. The Teleram 
has a 4-line by 80-character 
liquid-crystal display, while 
the Grid unit has an electro- 
luminescent display made by 
Sharp, with 320- by 240-pixel 
resolution. Both contain 
bubble-memory storage sys- 
tems and built-in modems. 
The Grid unit uses an Intel 
8086/8087 combination for 
processing while the Teleram 
uses the Zilog Z80. The 
Teleram uses CP/M, while 
the Grid has a proprietary op- 
erating system. The 
Teleram's base price is under 
$2800 while the Grid is 
$8200. 

Siemens, Munich, West 
Germany, claims to have 
developed a 2'^-inch-thick, 
28-line by 80-character 
plasma display. Tl and IBM 
have also shown large flat- 
panel displays but are not ex- 
pected to introduce com- 
puters using these displays in 
the near future. Epson, 
Sanyo, and Sord have all 
shown liquid-crystal displays, 


and Toshiba has shown a 780 
computer with a 6-line by 
40-character display. Also, 
Sony has demonstrated a gas- 
plasma display with 1024- by 
524-pixel resolution; the firm 
is expected to use it in a 
product to be introduced 
next year. Apple Computer 
Inc. is also known to be 
working on a flat-panel 
display. There is little doubt 
that next year will see the in- 
troduction of a large number 
of truly portable personal 
computers with large flat- 
panel displays. 


Computer Discussion 
Groups: Several times a 
week, many users of the 
Compuserve timesharing sys- 
tem have a computer confer- 
ence. Participants can read 
what the other users have to 
say and can enter their own 
remarks. If they wish, they 
сап save any part of the con- 
versation on their own sys- 
tems, then later edit it, print it 
out, or send copies via tele- 
phone and modem to some- 
one else. This is all part of the 
electronic mail system that 
exists on Compuserve. The 
Source also plans to intro- 
duce this feature. 

Actually, such systems 
have existed on a much 
smaller scale on many 
bulletin-board systems. On 
some systems participants 
can adopt pen names and say 
things they might be afraid to 
express otherwise. Newcom- 
ers joining a discussion can 
bring themselves up to date 
quickly by reading the record 
of previous entries. Members 
can vote and even branch in- 
to subconferences to which 
only certain participants are 
allowed access. Business 
users are also latching on to 
the idea of computer con- 
ferences. Many companies, 
such as IBM, have their own 
in-house systems for this use, 
and there are companies sell- 
ing software specifically for 
this purpose. 


Speech input im- 
proves: |n Japan Nippon 
Electric Company (NEC) has 
introduced a voice-input pro- 
cessor, with a 120-word vo- 
cabulary, for its personal 
computer. It sells for the 
equivalent of $500 and is ex- 
pected to be introduced here 
later this year. 

Manufacturers anticipate 
that speech-recognition ca- 
pability will be the primary 
feature of the next generation 
of workstations. Currently 
the major shortcoming of 
these systems is their high 
price. Developers are work- 
ing to reduce the number of 
components in a speech-rec- 
ognition preprocessor circuit 
down to one VLSIC (very- 
large-scale integrated circuit) 
that contains both the analog 
and digital circuitry. At the 
present time circuits are be- 
ing manufactured that use 
only two or three ICs in the 
preprocessor. These circuits 
are used in conjunction with 
16- and 32-bit processors to 
make speech-recognition sys- 
tems that offer fairly respect- 
able performance. 

The industry is still search- 
ing for an accurate contin- 
uous-speech-recognition  al- 
gorithm. At present, contin- 
uous-speech recognition re- 
quires very large 32- and 
64-bit high-speed machines. 
Current commercial systems 
can recognize a limited 
number of isolated words 
and are being used in com- 
mercial applications where 
commands are given or in- 
ventory is taken. The office 
environment, however, will 
require the recognition of 
continuous speech, large 
vocabularies, high accuracy, 
and speaker independence 
(the device's ability to 
recognize speech regardless 
of who has spoken). 

Over the next two years it 
is expected that some con- 
tinuous-speech systems will 
be introduced with vocabu- 
laries of up to 500 words. 
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Within five years these 
systems’ vocabularies should 
increase to 1500 words. 
Speaker independence ts ex- 
pected to be more than five 
years off. 


E rasable Optical Discs: 
Two different techniques are 
being researched for erasable 
optical-videodisc memory: 
magneto-optics and phase re- 
versal. The magneto-optic 
system uses a laserbeam and 
a magnetic field. The beam 
heats a spot on the disc while 
a local magnetic field is ap- 
plied, causing a flux reversal. 
Xerox and several Japanese 
companies are currently re- 
searching this technique. The 
phase-reversal system uses a 
bit-cell material having two 
stable states (amorphous and 
crystalline) separated by a 
potential-energy barrier. 
Thermal energy is used to 
reverse the cell's state, caus- 
ing a reflectivity change. The 
laser beam is used to provide 
the thermal energy. Energy 
Conversion Devices of Troy, 
Michigan, and RCA are re- 
searching this technique. 
Both of these erasable 
techniques are still far from 
being marketable; however, 
write-once (nonerasable) op- 
tical videodiscs are expected 
on the market late next year. 
This is similar to the early 
days of ROMs (read-only 
memories). Toshiba America 


Corp., Tustin, California, pre- 
dicts that it will have its write- 
once system out next year. 
ІВМ, Shugart Associates, 
Storage Technology, Philips, 
and ThomsonCSF are also 
known to be working on 
such systems. Storage den- 
sities of 10,000 megabytes 
are expected on these write- 
once videodiscs. 


Gao Targets Com- 
puter Abuse: The U.S. 
government’s General Ac- 
counting Office (GAO) has 
issued a report stating that 
government employees are 
misusing the government’s 
computer network, often for 
illegal purposes. The GAO 
said that the multimillion- 
dollar network is inadequate- 
ly protected and that some 
people who have access to 
the computers and to confi- 
dential information are using 
the systems for fraud and 
theft. 

The report cited at least 30 
Agriculture Department em- 
ployees who obtained secret 
data from the system and 
either sold the inside infor- 
mation or used it while serv- 
ing as investment consul- 
tants, The report also cited 
cases of a government clerk 
who stole more than 
$800,000 from the Depart- 
ment of Transportation, IRS 
officials who caused unde- 
served tax refunds to be 


mailed to them, and other 
government employees who 
redirected Social Security 
disability payments. 


H ome Computer Mar- 
ket Gets Competitive: 
Prices of home computers 
(those with base prices of 
under $500) are dropping fast 
as competition mounts. 
Many units are selling for 
well under $300 and typical 
prices under $200 are likely 
early next year. Sinclair, the 
trend setter, is selling its ZX81 
by mail-order for just under 
$100. The color systems are 
still well over $200. How- 
ever, the Commodore 
VIC-20, which lists at $299, 
often sells for under $250. 

Radio Shack has reduced 
the cost of its basic Color 
Computer from $399 to 
$299, and TI has established 
new dealer prices that permit 
its unit to be sold for under 
$300. Tl, Commodore, and 
Atari are competing for large 
orders from retailers such as 
J. C. Penney, Sears Roebuck 
and Company, Montgomery 
Ward, K-Mart, Toys-R-Us, 
and other such mass-mer- 
chandising organizations. 

As yet, the Japanese have 
not moved into this market; 
however, Panasonic has in- 
troduced a $300 machine 
(the J R-200) that it will begin 
shipping early next year. NEC 
has been marketing its 


PC-6000 in Japan for six 


months and is expected to 
introduce the system, which 
resembles the Panasonic 
unit, early next year; it is ex- 
pected to be priced at less 
than $450. Sinclair is ex- 
pected to introduce its Spec- 
trum color computer here 
around year-end with a price 
under $200. When these sys- 
tems make their appearances 
next year, Commodore, ТІ, 
and Atari will most likely step 
up competition by dropping 
their prices further and offer- 
ing models with more mem- 
ory at the current prices. 
They are also expected to in- 
troduce units between the 
basic models and their more 
powerful systems in capabili- 
ty. For example, Atari will in- 
troduce the Atari 600— basi- 
cally an Atari 400 with stan- 
dard keyboard. 


Quote of the Month: 
The ‘‘personal computer in- 
dustry will soon outsell the 
auto industry.’ 

George Gilder 

Wall Street Journal 

22 April 1982 


MAIL: | receive a large 
numbe- of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 
POB 1192 
Mountainside, NJ 07092 ш 


*Spooler 
“Fast 8080 Code 


Manual Program $195.00 


Foreign Orders add $5.00 shipping 
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Mesa, Arizona 85201 
(602) 969-1430 


“Full Page Editor 
“Many Support Routines 
“User Friendly 

“Any Language 
“Modules Stored 


Random Access 


“Goof Proof 
“Oops Key to Back-up 
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Event Queue 


October 1982 


October 

Systematic Software Engi- 
neering Workshops, various 
sites throughout the U.S. 
This series of workshops is 
designed for executives seek- 
ing to purchase or understand 
small-business computers. 
The courses offered are 
“BASIC for Executives,” “De- 
veloping a Business Data- 
base,” and “Selection and 
Procurement of Small-Busi- 
ness Computers." Fees range 
from $200 to $450. For full 
details, contact Eduteach 
Inc., Suite 907, 162 North 
State St., Chicago, II 60601, 
(312) 641-1370. 


October-December 

Courses from Don White 
Consultants, various sites 
throughout the U.S. and 
Canada. Among the courses 
being offered are "Interfer- 
ence Control: Ап Introduction 
to Electromagnetic Interfer- 
ence/Radio Frequency Inter- 
ference/Electromagnetic 
Compatibility," "Tempest- 
Design, Control, and 
Testing,” and “MIL-STD 
462/462B and System-Level 
EMI Testing and Procedures.” 
Course fees range from $675 
to $945. For complete details, 
contact Don White Consul- 
tants Inc., State Route 625, 
Gainesville, VA 22065, (703) 
347-0030. 


October-December 

Courses from Fairchild Cam- 
era and Instrument Corpora- 
tion Microprocessor Division, 
Santa Clara, CA. Among the 
courses being offered are 
"F9445 Family Introduction," 
"FS-1," "Pascal for Micropro- 
cessors," and "F680X Micro- 
processor Family." For more 
information, contact Fairchild 
Camera and [Instrument Corp., 
Education Center, 3420 Cen- 
tral Expressway, Santa Clara, 
CA 95051, (408) 773-2161. 


October-December 

IEEE Computer Society Con- 
ferences and Meetings, vari- 
ous sites throughout the 
U.S., Europe, and Asia. 
Among the events scheduled 
are "The Symposium on 
Medical [mage and Pattern 
Analysis," "The Annual 
Workshop on Computing to 
Aid the Handicapped," and 
“The 1982 Real-Time Systems 
Symposium." For a complete 
listing of conferences and 
meetings, contact the Execu- 
tive Secretary, IEEE Com- 
puter Society, РОВ 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 


October-December 
Information Management 
and Technology Seminars, 
various sites throughout the 
U.S. Among the wide variety 
of seminars offered by Data- 
mation [nstitute are "Distri- 
buted Systems: Concepts and 
Management Overview," 
"Management of Software 
Engineering: Lowering Costs, 
Eoosting Productivity," and 
"Data-Processing Concepts 
for Management and Users." 
Registration fees range from 
$595 to $795, depending 
upon duration and the topic 
covered. For details, contact 
Ms. Joan Merrick, Datama- 
tion Institute Seminar Coor- 
dination Office, Suite 415, 
850 Boylston St., Chestnut 
Hill, MA 02167, (617) 738- 
5020. For information on in- 
house presentations, contact 
Art Gutmann, Datamation 
Institute for Information 
Management and Technol- 
ogy, Seminar Coordination 
Office, Suite 803, 331 
Madison Ave., New York, 
NY 10017, (212) 697-2361. 


October-December 

Intensive Seminars for Pro- 
fessional Development, Wor- 
cester Polytechnic Institute 
campus and various sites in 
the New York City and Bos- 


ton metropolitan areas. Some 


of the topics to be presented 
are “Project Management,” 
“Leadership Skills and Man- 
agement Tools for High- 
Technology Professionals,” 
and “Microprocessors: Hard- 
ware, Software, and Applica- 
tions.” Fees range from $495 
to $990. Complete details are 
available from Ms. Ginny 
Bazarian, Office of Continu- 
ing Education, Higgins 
House, Worcester Polytech- 
nic Institute, Worcester, MA 
01609, (617) 793-5517. For in- 
formation on in-house semi- 
nars, call Robert J. Hall at 
(617) 793-5574. 


October-December 

Seminars of Interest to 
Women Professionals, vari- 
ous sites around Boston, MA. 
This series of one- and two- 
day seminars is presented by 
Boston University Metro- 
politan College. Among the 
topics on the agenda are 
"Managing Word Processing 
to Increase Productivity and 
Profitability,” "A Manager's 
Introduction to Computers 
and BASIC,” and “Data Pro- 
cessing Fundamentals for Ac- 
counting and Financial Man- 
agers.” The seminar fees аге 
$325 and $495, depending on 
duration. For registration in- 
formation, contact Ms. Joan 
Merrick, University Seminar 
Center, Suite 415, 850 
Boylston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 


October 10-14 

Association of Records 
Managers and Adminis- 
trators (ARMA) Annual 
Conference and Exposition, 
Atlanta, GA. This is АКМА» 
twenty-seventh annual meet- 
ing. Word processing, data 
communication, and other 
aspects of information stor- 
age and retrieval will be ex- 
amined. Additional informa- 
tion can be obtained from 
National Trade Productions 
Inc., 9418 Annapolis Rd., 


Lanham, MD 20706, (301) 
459-8383. 


October 10-14 

Issue ‘82 Conference, Monte- 
leone Hotel, New Orleans, 
LA. This is the sixth annual 
conference of Issue, an in- 
dependent nonprofit organ- 
ization of SPSS Inc. software 
users and coordinators. 
Papers will address such 
topics as data analysis, re- 
search training, computer 
graphics, and training ma- 
terials and documentation. 
Contact the Executive Coor- 
dinator of Issue Inc., РОВ 
11385, Chicago, IL 60611, 
(312) 329-2400. 


October 10-15 

Data Processing Training 
Managers’ Workshop, Oak 
Brook Marriott Hotel, Oak 
Brook, IL. This workshop is 
designed for people with less 
than 18 months’ experience in 
coordinating data-processing 
training programs. Partici- 
pants learn how to establish 
in-house education programs 
that will meet managements’ 
objectives and ensure a high 
return on their organizations’ 
investment in training. The fee 
is $850. Full details are avail- 
able from Linda Hubacek, 
Deltak Inc., 1220 Kensington 
Rd., Oak Brook, IL 60521, 
(312) 920-0700. 


October 11-12 

Personal Computer Peripher- 
als Market Analysis, the 
Anatole, Dallas, TX. The fee 
for this seminar is $495. Fur- 
ther details are available from 
Future Computing Inc., 900 
Canyon Creek Square, Rich- 
ardson, TX 75080, (214) 
783-9375. 


October 11-14 

Info 82, Coliseum, New York, 
NY. More than 70 software 
companies and 45 hardware 
manufacturers are expected to 
display information-manage- 
ment-related equipment and 
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software. Highlighting this 
event will be a Software 
Center featuring demonstra- 
tions and a consultation desk 
for visitors. Complete show 
details are available from 
Clapp & Poliak Inc., 708 
Third Ave., New York, NY 
10017, (800) 223-1956; in New 
York, (212) 661-8410. 


October 12-13 

The Future: Home, New 
York, NY. For details, contact 
The Yankee Group, POB 43, 
Harvard Square, Cambridge, 
| МА 02138, (617) 542-0100. 


October 12-15 

Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, New York, NY. 
This course will cover distri- 
buted processing concepts and 
techniques suitable for micro- 
processor applications. Other 
topics include design require- 
ments of distributed systems, 


how to partition system tasks 
and hardware, and how to 
implement data links and pro- 
tocols. The fee is $845. Con- 
tact Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Blvd., РОВ 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, call 
(213) 450-2060. 


October 13-15 

Advanced Electronic Data 
Processing Auditing Con- 
cepts, Los Angeles, CA. This 
course is designed for experi- 
enced computer auditors. 
Topics to be studied include 
advanced computer systems 
control concepts and 
methods of evaluating con- 
trols and techniques for 
testing integrity and applica- 
tion controls for on-line sys- 
tems, database-management 
systems, and distributed- 
processing networks. This 
course 


Coopers & Lybrand. Infor- 
mation is available from 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale F.d., Carol Stream, 
IL 60187, (312) 682-1200. 


October 14-15 

Man Machine Interface, Co- 
lumbia Inn, Columbia, MD. 
For information, contact the 
Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 


October 15-17 

The Second Annual Sympo- 
sium on Small Computers in 
the Arts, Philadelphia, PA. 
Papers, tutorials, workshops, 
a gallery display of com- 
puter-generated prints and 
plots, films and video tapes, 
and computer-generated 
music performances are parts 


terest include computer 
graphics and animation, 
computer-automated sculp- 
ture, choreography, and 
designs. The Annual Phila- 
delphia Computer Music 
Concert is the featured attrac- 
tion of this symposium. Ad- 
dress inquiries to the Sympo- 
sium on Small Computers in 
the Arts, POB 1954, Philadel- 
phia, PA 19105. 


October 15-19 

Vidcom '82: International 
Telematics and Data Banks 
Market, Palais des Festivals, 
Cannes, France. The eighth 
annual Vidcom is expected to 
attract more than 7000 video- 
communications and tele- 
matics professionals. Ex- 
hibitors from more than 60 
countries will show products 
designed for the publication, 
transmission, reception, and 
creation of telematics ser- 
vices, 


is presented by of this event. Topics of in- including terminals, 
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composition equipment, апа 
communications software. 
Conference sessions will ex- 
plore techniques, production, 
and distribution costs for 
videotext data banks; public 
and professional applica- 
tions; and videotext as a new 
advertising medium. Further 
details are available from 
Vidcom Information, 179 
Avenue Victor Hugo, 75116 
Paris, France; Tel: 505.14.03; 
Telex: 630.547 MIDORG. 


October 17-21 

The Thirty-first Annual Data 
Processing Management As- 
sociation (DPMA) Interna- 
tional Conference and Expo- 
sition, Chicago Marriott 
Hotel, Chicago, IL. This will 
be the largest show in 
DPMA's history. More than 
85 companies will exhibit of- 
fice automation technologies 
and data- and word-process- 
ing equipment. А full confer- 
ence program is planned. 
Contact National Trade Pro- 
ductions Inc., 9418 An- 
napolis Rd., Lanham, MD 
20706, (301) 459-8383. 


October 18-20 
Program/Project Manage- 
ment: Manufacturing Indus- 
tries, Sheraton Poste Inn, 
Cherry Hill, NJ. This seminar 
will be led by Russell D. 
Archibald, author of Manag- 
ing High-Technology Pro- 
grams and Projects. Contact 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; in California, 
call (213) 824-9545. 


October 18-22 

Auditing in the Contem- 
porary Computer Environ- 
ment, Tulsa, OK. This course 
is designed for internal 
auditors and financial and 
data-processing profes- 
sionals. A comprehensive 
auditing approach for 
computer-based systems will 
be presented. Topics on the 


agenda include how to eval- 
uate controls, how to prepare 
an audit report, and how to 
design a program of tests us- 
ing questionnaires, check- 
lists; software tools, and 
flowcharts. Contact Marge 
Umlor, EDP Auditors Foun- 
dation, 373 South Schmale 
Rd., Carol Stream, IL 60187. 


October 18-22 

Maintainability and Avail- 
ability Engineering of Equip- 
ment and Systems, Universi- 
ty of California, Los Angeles. 


This short course is for 
upper-level and product 
managers, designers, sales- 


people, field-service person- 
nel, and for those involved in 
the management, conception, 
design, operation, and main- 
tenance of equipment. Topics 
to be covered include distri- 
bution of times-to-repair 
components and times-to-re- 
store equipment, the equip- 
ment mean-time-to-restore, 
and optimum preventive 
maintenance schedules for 
minimum total corrective and 
preventive maintenance cost. 
The fee is $825, which in- 
cludes notes. A complete 
course outline is available 
from Continuing Education 
in Engineering and Mathe- 
matics, UCLA Extension, 
POB 24901, Los Angeles, CA 
90024, (213) 825-4100. 


October 19-20 

The Future: Home, Palo 
Alto, CA. For information, 
contact The Yankee Group, 
POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100. 


October 19-21 

Local Area Networks, Pine- 
hurst, NC. This workshop is 
sponsored by the IEEE Com- 
munications Society, Com- 
munications Terminals and 
Communications Disciplines 
Committees. Topics to be 
covered include user needs, 
local-area networking archi- 
tecture, protocols, system or 


network control, security, in- 
stallation problems, and fault 
detection and monitoring. If 
you are interested in par- 
ticipating, you must submit a 
statement that expresses your 
interest, describes your back- 
ground and areas of exper- 
tise, and indicates which 
workshops you are interested 
in. Attendance will be limited 
to 100 persons, and each at- 
tendee is expected to be an 
active member of the group. 
Complete details can be ob- 
tained from Claude A. R. 
Kagan, Western Electric Co. 
Inc., POB 900, Princeton, NJ 
08540. 


October 21-24 

EdCOM '82—The National 
Computer Conference and 
Expo for Educators, Los 
Angeles Convention Center, 
Los Angeles, CA. More than 
200 seminars, workshops, 
demonstrations, and exhibits 


are planned. In-depth tuto- 
rials and hands-on sessions 
will be held. Topics of inter- 
est include computer-aided 
instruction, administrative 
uses of microcomputers, 
classroom management, pro- 
gramming, research applica- 
tions, computer literacy, and 
authoring languages. Infor- 
mation is available from 
Jayne LaFountain, EdCOM 
'82, 2629 North Scottsdale 
Rd., Scottsdale, AZ 85257. 


October 24-26 

Texas Association for Educa- 
tional Data Systems 
(TAEDS) Eighteenth Annual 
Convention, Villa Capri 
Hotel, Austin, TX. The con- 
ference theme is "Computer 
Literacy for Education, In- 
dustry, and the Community." 
Contact Dr. Terry Bishop, 
Austin ISD, 6100 Guadalupe 
St., Austin, TX 78752. 


OCTOBER SPECIALS 


Novation Auto-Cat modem 


179.00 


S-100's own 8" dual drive box w/all internal 


cabling A & T 


Verbatim 5'4" diskettes 0500 550-01 per 10 


349.00 
38.00 


Seattle Computer 64K Static RAM for the IBM 


personal computer A & T 


Godbout 6 slot motherboard A & T 

Calif. Comp. Systems 2-80 A & T 

North Star ADVANTAGE A & T 

Tarbell DD disk controller A & T 
Morrow Designs 65K static RAM A & Т 
TEl 12 slot rack mount mainframe A & T 


329.00 
105.00 
299.00 
2629.00 
396.00 
399.00 
599.00 


Custom made flat ribbon cables Call 


We are an authorized COMPU-PRO Systems Center 
Call for our special system pricing 


VISIT OUR SHOWROOM - Hrs. - 


9:00 A.M. - 5:30 P.M. M—F 


subject to Available Quantities e Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 


We carry products from all Major Manufacturers 


14425 North 79th Street, Suite B 
Scottsdale, Arizona 85260 


Sales 


800-528-3138 
Technical 602-991-7870 


Esi. 1977 fg 


October 1982 © BYTE Publications Inc 461 


Event Queue 


October 24-29 

Data Processing Training 
Managers’ Workshop, Hyatt 
Regency Hotel, Tampa, FL. 
For. details, see October 
10-15. 


October 25-26 

The First Annual Pacific 
Northwest Computer Graph- 
ics Conference, Eugene Con- 
ference Center, Hilton Hotel 
Complex, Eugene, OR. This 
conference, sponsored by the 
University of Oregon, will 
provide a multidisciplinary 
view of computer graphics. 
Presentations addressing re- 
search and development ap- 
plications, exhibits of pre- 
pared works, and vendor dis- 
plays are planned. Among 
the disciplines and profes- 
sions to be represented are 
landscape architecture, 
medicine, business, graphics 
design, and education. 
Details are available from the 
First Annual Pacific North- 
west Computer Graphics 
Conference, Office of 
University Relations, 111 
Susan Campbell Hall, Uni- 
versity of Oregon, Eugene, 
OR 97403, (503) 686-5555. 


October 25-27 

Advanced Electronic Data 
Processing Auditing Con- 
cepts, Tulsa, OK. See Oc- 
tober 13-15 for details. 


October 25-27 

The 1982 ACM (Association 
for Computing Machinery) 
Annual Conference, ACM 
'82, Dallas Hilton Hotel, 
Dallas, TX. Among the topics 
to be addressed are program- 
ming languages, artificial in- 
telligence, office automation, 
networks,. graphics, com- 
puters and the handicapped, 
and operating, database, and 
distributed systems. General 
conference information 15 
available from William 
Burns, ACM ‘82 Chairman, 
E-Systems Inc., POB 226118, 
Dallas, TX 75266, (214) 
272-0515, ext. 3916. 
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October 26-28 

The First IEEE Computer 
Society International Sympo- 
sium on Medical Imaging and 
Image Interpretation, ISMII 
'82, International Congress 
Center, Berlin, West Ger- 
many. This symposium is 
sponsored by the IEEE (In- 
stitute of Electrical and Elec- 
tronics Engineers) Computer 
Society's Technical Commit- 
tee on Computational Medi- 
cine. It will provide a trans- 
disciplinary forum for bio- 
medical and computer scien- 


tists, engineers, medical 
physicists, and physicians 
from universities, medical 


centers, industry, and gov- 
ernment. Papers and panel 
discussions will examine a 
variety of topics, including 
microscope imaging, medical 
computer graphics, medical 
device regulation, computer- 
aided diagnosis, and image- 
analysis systems. Equipment 
will be displayed. A thorough 
description of ISMII '82 is 
available from the IEEE Com- 
puter Society, РОВ 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 


October 26-29 

Computer Graphics, Boston, 
MA. This course is designed 
to provide a comprehensive 
overview of state-of-the-art 
computer-graphics software 
and hardware and to present 
an integrated approach to im- 
plementation of graphics ap- 
plications. Topics to be ad- 
dressed include technology 
fundamentals, software and 
hardware availability and 
selection criteria, and raster 
scan, vector and color tech- 
niques. Participants receive a 
take-home graphics software 
package. The course fee is 
$845. Information can be ob- 
tained from Ruth Dordick, 
Integrated Computer Sys- 
tems, 3304 Pico Blvd., POB 
5339, Santa Monica,- CA 


90405, (800) 421-8166; in 
California, call (213) 
450-2060. 


'St., Chestnut 


October 26-29 

Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, San Diego, CA. 
See details under October 
12-15. 


October 26-31 

The Fourth International Of- 
fice Trade Fair, Orgatechnik 
'82, Cologne, West Germany. 
More than 1300 companies 
from 25 countries will exhibit 
the complete spectrum of of- 
fice and information system 
products. Among the concur- 
rent events planned are the 
KTV — Congress for Text 
Processing, Dafta '82— Data 
Protection Conference, and 
Telecom '82 Germany — Con- 
gress for Telecommunica- 
tions in Business and In- 
dustry. For further informa- 
tion, contact Messe-und 
Ausstellungs-Ges.m.b.H 
Köln, РОВ 21 07 60, D-5000 
Cologne 21, West Germany; 
Telex: 8 873 426 a mua d. 


October 27-29 
Program/Project Manage- 
ment: Manufacturing Indus- 
tries, Hyatt Regency, Austin, 
TX. For details, see October 
18-20. 


October 28-31 


Mid-Atlantic Computer’ 


Show and Office Equipment 
Exposition, Armory/Star- 
plex, Washington, DC. This 
show is produced by Com- 
puter Expositions Inc., POB 
3315, Annapolis, MD 21403 
(800) 368-2066; in Maryland, 
(301) 263-8044. 


October 28-31 

Applefest, Civic Center, 
Houston, TX. Applefest is a 
conference convention and 
exposition featuring Apple 
computers and Apple-related 
products such as software, 
peripherals, accessories, and 
publications. The admission 
fee is $5. Contact Northeast 
Expositions, 822 Boylston 
Hill, MA 
02167, (617) 739-2000. 


October 30-November 2 

The Sixth Annual Sympo- 
sium on Computer Applica- 
tions in Medical Care 
(SCAMC), Sheraton Wash- 
ington Hotel, Washington, 
DC. Topics to be addressed 
include medical informatics, 
health-care administration, 
information systems in health 
care, and artificial intelli- 
gence in medicine. Panel dis- 
cussions, workshops, appli- 
cations and methods demon- 
strations, and commercial ex- 
hibits are on the agenda. 
Highlighting this show will be 
the final round of the student 
paper competition. Informa- 
tion is available from Bruce I. 
Blum, SCAMC-Office of 
Continuing Medical Educa- 
tion, George Washington 
University Medical Center, 
2300 K St. NW, Washington, 
DC 20037, (202) 676-4285. 


November 1982 


November-]anuary 1983 

Courses from Q.E.D. Infor- 
mation Sciences Inc., various 
sites throughout the U.S. 
Among the courses offered 
are "Database Concepts and 
Systems," "Human Factors in 
Office Automation," and 
"Screen Design." Complete 
course outlines are available 
from Priscilla Goudreault, 
Education Coordinator, 
Q.E.D. Information Sciences 
Inc., Q.E.D. Plaza, 180 Lin- 
den St., POB 181, Wellesley, 
MA 02181, (800) 343-4848; in 
Massachusetts (617) 237- 
5656, 


November 1-3 

Online ‘82, Atlanta Hilton 
Hotel, Atlanta, GA. Micro- 
computers and information- 
related software will domi- 
nate this fourth annual con- 
ference and exhibition for 
users of online databases. 
More than 75 exhibition 
booths will display and 


PEL т 


E 


demonstrate databases, on- 
line systems, terminals, 
microcomputers, and soft- 
ware. Eighty speakers are 
scheduled to address the con- 
ference on such topics as op- 
tical disk-storage media, elec- 
tronic communications, and 
office automation’s impact on 
the on-line professional. For 
further information, contact 
Jean-Paul Emard, Online Inc., 
11 Tannery Lane, Weston, 
CT 06883, (203) 227-8466. 


November 1-3 

Hands-on Pascal Workshop, 
New York, NY. This course 
will provide the opportunity 
to learn Pascal through 
hands-on experience on 
Apple II Pascal systems. 
Topics to be addressed in- 
clude coding the language, 
using structured program- 
ming techniques, developing 
portable and maintainable 
software, and implementing 
real-time software suitable 
for microcomputer and mini- 
computer applications. The 
course fee is $695. For infor- 
mation, contact Ruth Dor- 
dick, Integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, 
CA 90405, (800) 421-8166; in 
California, (213) 450-2060. 


November 1-5 

Digital Modal Analysis, Co- 
lumbia Inn, Columbia, MD. 
Particulars are available from 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111. 


November 5-7 

Electronica, Arlington Park, 
Chicago, IL. This show will 
feature a wide variety of per- 
sonal electronics equipment 
including computers, elec- 
tronic games, ham radios, 
and projection TV. For more 
information, contact North- 
east Expositions Inc., 824 
Boylston St., Chestnut Hill, 
MA 02167, (617) 739-2000. 


November 7-9 

The Seventeenth Annual Con- 
ference of the New York State 
Association of Educational 
Data Systems (NYSAEDS), 
Americana Hotel, Albany, 
NY. The theme for this con- 
ference is "Moving Ahead 
with Instructional Com- 
puting." This conference will 
address the administrative 
uses of microcomputers and 
curricular issues such as com- 
puter modifications for the 
disabled. Hardware analyses 
and presentations on Logo 
and Pascal are planned. The 
conference fee is around 
$200, which includes registra- 
tion, two nights’ lodging, 
banquets, and a luncheon. 
For more information, con- 
tact Gary Bruce, Program 
Chairperson, 55 School St., 
Delevan, NY 14042. 


November 7-12 

Advanced Data Processing 
Training Management Work- 
shop, Marriott Inn North, 
Dallas, TX. This seminar is 
intended for managers with a 
minimum of one year's expe- 
rience, after completing the 
Data Processing Training 
Managers’ Workshop (see 
October 10-15), or the equiv- 
alent in on-the-job experi- 
ence. The fee is $850. Regis- 
tration information is avail- 
able from Linda Hubacek, 
Deltak Inc., 1220 Kensington 
Rd., Oak Brook, IL 60521, 
(312) 920-0700. 


November 8-10 

COMDEX/Europe, RAI Ex- 
hibition Center, Amsterdam, 
Holland. This show is ex- 
pected to attract more than 
500 exhibitors of systems, pe- 
ripherals, software, media, 
supplies, and services. Details 
are available from The Inter- 
face Group, 160 Speen St., 
POB 927, Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 879-4502. 


November 8-10 
Hands-on Pascal Workshop, 


Boston, MA. For Дека see 
November 1-3. 


November 8-12 

Personal Microcomputer In- 
terfacing and Scientific In- 
strumentation Automation, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, VA. This is a hands-on 
workshop where the partici- 
pant designs and tests con- 
cepts with the actual hard- 
ware. The fee is $595. Con- 
tact Dr. Linda Leffel, C.E.C, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, VA. 24061, (703) 
961-4848. 


November 9-11 ¢ 
The Government-Industry 
Data Exchange Program- 
GIDEP, McCormick Inn, 
Chicago, IL. This annual 
workshop is open to anyone 
interested. in the exchange of 
technical information relating 
to engineering, failure ex- 
perience, reliability and 
maintainability, and metrolo- 
gy. For more information, 
contact the Officer-in- 
Charge, GIDEP Operations 
Center, Corona, CA 91720, 


November 9-12 

Computer Graphics, New 
York, NY. For details, see 
October 26-29. 


November 9-12 

Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, Boston, MA. See 
October 12-15. 


November 10-12 

Accounting and Information 
Systems Expo '82, MGM 
Grand Hotel, Reno, NV. This 
exposition is designed to ex- 
pand on recent legal, tech- 
nological, and methodologi- 
cal advances in accounting 
and computer-related fields. 
Among the 27 seminars 
planned are “Computerized 
Budgeting,” “Auditing Com- 
puterized Systems,” and 
"Stress Management.’ 
Seminar fees range from $125 


for one day to $350 for three 
days. For complete details, 
contact Shirley Beck, Division 
of Continuing Education, 
University of Nevada, Reno, 
NV 89557, (702) 784-4801. 


November 11-14 

The Fourth Annual North- 
east Computer Show and Of- 
fice Equipment Exposition, 
Hynes Auditorium, Boston, 
MA. This show will feature 
microcomputers, business 
systems, peripherals, acces- 
sories, and supplies. Admis- 
sion is $5. Contact Northeast 
Expositions, 822 Boylston 
St., Chestnut Hill, MA 
02167, (617) 739-2000. 


November 14-19 

Data Processing Training 
Managers’ Workshop, West- 
in Bay Shore Inn, Van- 
couver, British Columbia, 
Canada. For details, see Oc- 
tober 10-15, 


November 15 

Knowledge Engineering in the 
1980s, San Francisco, CA. 
This executive briefing pro- 
vides an overview of the 
power and potential of ar- 
tificial intelligence. It is 
designed to introduce execu- 
tives and senior technical per- 
sonnel to the concepts of 
knowledge engineering and 
knowledge systems. Topics 
to be covered will assist parti- 
cipants in assessing the utility 
of knowledge engineering, 
pinpointing areas of impact, 
and outlining costs and 
strategies for initiating know- 
ledge-engineering projects. 
The fee is $750, which in- 
cludes materials, luncheon, 
and a reception. For further 
information, contact Dina 
Barr, Director of Educational 
Services, Teknowledge, 151 
University Ave., Palo Alto, 
CA 94301, (415) 327-6600. 


November 15-17 

Microcomputer Interfacing, 
Design and Programming Us- 
ing the 2Z80/8085/8080, 
Virginia Polytechnic Institute 
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and State University, Blacks- 
burg, VA. This is a hands-on 
workshop with the partici- 
pant designing and testing 
concepts with the actual 
hardware. The fee is $395. 
Contact Dr. Linda Leffel, 
C.E.C, Virginia Polytechnic 
Institute and State Universi- 
ty, Blacksburg, VA 24061, 
(703) 961-4848. 


November 15-19 

The IX Latin American Con- 
gress on Banking Automa- 
tion, ATLAPA Convention 
Center, Panama City, Repub- 


lic of Panama. This con- 
ference is sponsored by the 
Latin American Federation of 
Banks, the Latin American 
Center for Banking Auto- 
mation, and the Panama 
Banking Association. Semi- 
nars, conferences, ard lec- 
tures will be complemented 
by exhibits of automatic 
data-processing and telecom- 
munications equipment 
related to banking opera- 
tions. For details, contact 
Asociación Bancaria de 
Panamá, Apartado 4554— 
Panamá 5, Republic de 


Panamá; Tel: 25-1863. 


November 16-19 

Computer Graphics, San 
Francisco, СА. For details, 
see October 26-29. 


November 18-21 

Applefest, Brooks Hall, San 
Francisco, CA. See October 
28-31 for details. 


November 18-19 

The Sixth Western Educa- 
tional Computing Confer- 
ence, Kona Kai Club, San 
Diego, CA. This conference 


is presented by the California 
Educational Computing Con- 
sortium. It's intended for in- 
structors and administrative 
personnel at the college or 
university level. The theme is 
"Bringing the Information 
Age to the Campus." Papers 
will address such topics as 
student involvement in data- 
base design, administrative 
computing in continuing edu- 
cation, the educational soft- 
ware dilemma, and learning 
economics with a microcom- 
puter. Contact Professor 
Frances Grant, Center for In- 


xw SUPER угус 
ISA's DATABASE 


Televideo” USERS! 


Enhance your TeleVideo computer 


The only DBMS with all these features: 


* PROVEN in one year of test marketing 
TOUGH, reliable file structure 

MENU driven for simplicity and easy use 
ARITHMETIC with stored calculations 
FAST set-up and report formating 
CLEAR user-oriented documentation 
PRINTS totals & subtotals - mail labels 
REFORMATS and merges data files 
MULTI-DISK files: Up to 128K records 
SORTS ful! disks on up to 40 fields 
PRODUCTION input of repetitive data 
USE existing data files 

COUPLES to word processors 

POSTS transactions to master file 
SEARCH by strings, ranges, comparisons 
DATA COMPRESSION: Over twice as 
many labels as the other system 


For TRS-BO* Models I, П, Ш, & 16 - 250.00 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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* 


“ELF” Interface, 
Converts Your 
Typewriter into Printer 


e Finest print quailty » Low cost 

e Easy Installation e Quick dellvery 

е Fits IBM Selectric® and Electronic 
Typewrlters 

s Models for all popular computers 

e Call or write for more Information, 


capabilities with 
OUR exclusive software! 


COGITATE Fast Dump/Restare System for TS 

B02H. 806 & 1602H. 

* Back-up files twice as last as PIP. 

e Double the storage, up to &00K/diskette, with 
multiple diskette capability $90.00 


COGIT ATE Keyboard Buffer for TS 800, 802 & 802H 
e Never losea keystroke. 
e Interrupt driven 64 byte bulter 
* Compatible with CP/M" operating 
system $40.00 


COGITATE 2780/3780 Communications System. 
e Communicates with most IBM systems. 
e Many features for remote job 

entry $700.00 
СРМ“ 15 registered trademark ot Digital Research. inc. 


CP/Mt - 295.00 today! 
Ask your Dealer or Write: - We export to all countries - 


Institute for Scientific mele Inc. INTERNATIONAL INC. 
‚ О. Box 7186, Dept. B-2 X 5115 Dougias Fir Rd. 
Wilmington, DE 19803 (215) 358-3735 Calabasas, CA 91302 U.S.A. 


"TM. Tandy Corp. t TM. Digital Research Tel: (213) 710-1444 TLX/TWX: 910 494 2100 


COGITATE, Inc. 
SPECIALISTS IN UNIQUE TELEVIDEO SOFTWARE 
24000 Telegraph Road, Southfield, MI 48034 
(313) 352-2345 
VISA/MASTER CARD Accepted 


Circle 194 on inquiry Gard. Circle 204 on Inquiry card. Circle 71 on inquiry card. 


MEMOREX 
Flexible Discs 


SAVE 40% зыл 
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64K 


DYNAMIC RAMS and EPROMS 
TOSHIBA 

HITACHI 

FUJITSU 

NEC 
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MITSUBISHI 
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DEALER INQUIRIES ENCOURAGED 


Over 100 innovative low cost programs never 


5 Va » Spe city вон, Price/to 


bar 16 sector 


1 Side, double density assess.. 

2 Sides, double density 

1 Side, BO track, double density ....,.... ys 
2 Sides, 80 track, double density 


(All 5'A"' have Hub-rings) WHOLESALE AND RETAIL 
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Monarchy Engineering Inc. 
380 Swift Avenue, Unit 21 
So. San Francisco, CA 94080 
Phone (415) 873-3055 


1 Side, single density ..... be Pele АКАК 
1 Side, double density ......... TCI 
2 Sides, double density 


Send $2. for detailed cataloq 
(refundable on first purchase) 
to Single SOURCE Solution 


P.O.Box 5 78, Concord, CA 94522 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 АОО $2 SHIPPING 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, MI 48081 
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formation апа Communica- 
tions Studies, California 
State University, Chico, CA 
95929. 


November 19-21 

Electronica, Civic Center, 
Houston, TX. See November 
5-7 for details. 


November 30-December 2 
Midcon/82, High-Technology 
Electronics [Exhibition and 
Convention, Dallas Conven- 
tion Center, Dallas, TX. Con- 
tact Electronic Conventions 
Inc., 999 North Sepulveda 
Blvd., El Segundo, CA 
90245, (800) 421-6816; in 
California, (213) 772-2965. 


November 30-December 2 

The 1982 Autofact 4 Confer- 
ence and Exposition, Civic 
Center, Philadelphia, PA. 
This show is sponsored by 
the Computer and Auto- 
mated Systems Association 
of the Society of Manufactur- 
ing Engineers (CASA/SME). 
The focus will be on com- 
puter-aided design and manu- 
facturing (CAD/CAM) and 
the expanding technologies of 
computer-integrated manu- 
facturing (CIM) and the auto- 
mated, integrated factory. 
Tutorials and sessions will 
address analysis and simula- 
tion, robotics, assembly, 
quality assurance, sched- 
uling, material handling, and 
other related topics. Addi- 
tional information is avail- 
able from CASA/SME Public 
Relations, One SME Dr., 
POB 930, Dearborn, MI 
48128, (313) 271-0777. 


November 30-December 3 
Computer Graphics, Wash- 
ington, DC. See October 
26-29 for details. 


November 30-December 3 

Digital Modal Analysis, 
Marina International Hotel, 
Marina del Rey, CA. Contact 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 


Way, Columbia, MD 21044, 
(301) 596-0111. 


December 1982 


December 1-2 

MECC ’82, Educational Com- 
puting Conference, Min- 
neapolis, MN. The theme for 
this conference is “Sharing a 
Decade of Experience.” Pre- 
and post-conference training 
sessions on implementing 
computing and developing 
courseware are planned. 
Practical sessions and discus- 
sions will highlight this con- 
ference. For complete details, 
contact MECC '82, 2520 
Broadway Dr., St. Paul, MN 
55113, (612) 376-1131. 


December 1-3 

Software Information Inter- 
national, Wembley Con- 
ference Centre, London, 
England. Particulars are 
available from Software/ex- 
po, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 


December 3-5 

Electronica, Moscone Hall, 
San Francisco, CA. See Nov- 
ember 5-7 for further details. 


December 5-10 

Data Processing Training 
Managers’ Workshop, Sher- 
aton Universal Hotel, Los 
Angeles, CA. For details, see 
October 10-15. 


December 6-8 

Hands-on Pascal Workshop, 
Los Angeles, CA. See Nov- 
ember 1-3 for particulars. 


December 6-9 

Computers in Science, Con- 
rad Hilton, Chicago, IL. This 
conference seeks to provide 
information on how changing 
computational technologies 
will influence future scientific 
research. Sessions, lectures, 
and presentations will cover 
such topics as “Products of 
the Technical Revolution: 


Building Blocks of Future 
Computer Systems,” “Com- 
putational Systems: Man/ 
Machine Synergism and the 
Conduct of Scientific Re- 
search,” and “Scientific Com- 
munication and Collabora- 
tion: Conducting Research in 
the New Computational En- 
vironment.” In addition, pre- 
conference tutorials on hard- 
ware, software, and com- 
munication technology are 
planned. This conference is 
sponsored by Science 
magazine and Scherago Asso- 
ciates. Contact Scherago As- 
sociates Inc., 1515 Broad- 
way, New York, NY 10036, 
(212) 730-1050. 


December 7-8 

Plenary Technology, New 
York, NY. Details are avail- 
able from The Yankee Group, 
POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100. 


December 7-10 

Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, Washington, 
DC. See October 12-15 for 
details. 


December 9-12 

Southeast Computer Show 
and Office Equipment Expo- 
sition, Civic Center, Atlanta, 
GA. For details, contact 
Computer Expositions Inc., 
POB 3315, Annapolis, MD 


21403, (800) 368-2066; in 
Maryland, (301) 263-8044. 


December 13-15 

Office Automation for Man- 
agement Productivity, Shore- 
ham Hotel, Washington, DC. 
Conference sections will 
focus on better methods to 
evaluate productivity, to 
select equipment or pro- 
cedures, to integrate equip- 
ment or procedures into an 
organization, and to get peo- 
ple to work effectively in a 
changing environment. For 
further details, contact the 
Information Exchange, Suite 
334, 4500 South Four Mile 
Run Dr., Arlington, VA 
22204, (703) 820-5720. 


December 13-17 

Digital Continuous-System 
Simulation, University of 
Maryland University Col- 
lege, Adelphi, MD. The fee 
for this short course is $975. 
For details, contact Marc 
Rosenberg, UCLA Extension, 
Continuing Education in 
Engineering and Mathe- 
matics, 6266 Boelter Hall, Los 


Angeles, CA 90024, (213) 
825-1047. 

A 

December 14-15 

Plenary Technology, Palo 


Alto, CA. Details are avail- 
able from The Yankee 
Group, POB 43, Harvard 
Square, Cambridge, MA 
02138, (617) 542-0100. m 


In order to gain optimal coverage of your organization’s com- | 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 


publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 
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Books Received 


Advanced Cobol, 
Philippakis 


A. S. 
and Leonard 
J. Kazmier. New York: 
McGraw-Hill, 1982; 611 
pages, 16.7 by 24.3 cm, hard- 
cover, ISBN 0-07-049806-7, 
$24.95. 

Atari BASIC Learning by 
Using, Thomas E. Rowley. 
Pomona, CÀ: Ing. W. Ho- 
facker (53 Redrock Lane), 
1981; 73 pages, 14 by 14 cm, 
softcover, ISBN  3-92-1682- 
86-X, $7.95. 

BASIC Microcomputer 
Models in Biology, James D. 
Spain. Reading, MA: Ad- 
dison-Wesley, 1982; 354 
pages, 22 by 28.5 cm, hard- 
cover, ISBN 0-201-10678-7, 
$23. 50. 

Calculator Tips & Routines 
Especially for the HP-41C/ 
41CV, John Dearing, ed. Cor- 
vallis, OR: Corvallis Software 
Inc. (POB 1412), 1981; 130 
pages, 21.6 by 27.9 cm, spiral 


binder, 
$15. 

Computers and Data Pro- 
cessing, H. L. Capron and 
B. K. Williams. Menlo Park, 
CA: Benjamin/Cummings 
Publishing, 1982; 515 pages, 
20.5 by 26 cm, hardcover, 
ISBN 0-8053-2201-9, $21.95. 

Computing in the Human- 
ities, Peter C. Patton and 
Renee A. Holoien. Lexington, 
MA: Lexington Books, 1981; 
404 pages, 16.5 by 23.5 cm, 
hardcover, ISBN 0-669- 
03397-9, $29.95. 

Data Processing: Systems 
and Concepts, Robert J. 
Verzello and John Reutter III. 
New York: McGraw-Hill, 
1982; 539 pages, 21.5 by 24 
cm, hardcover, ISBN 0-07- 
067325-X, $19.95. 

Experiments in Digital Prin- 
ciples, 2nd edition, Donald P. 
Leach. New York: Gregg/ 
McGraw-Hill, 1981; 188 


ISBN 0-942358-00-7, 


MULTI-PROGRAMMER 


Features: 
e Dedicated keys and large 


display vocabulary for ease of use. 
е |/О - 6 baud rates, 13 formats including 


SYSTEM-10 
$1,295 


intellec, Textronix and Motorola. 


e EPROMSs, Е?РАОМ5 and bipolars, 
• Gang option - programs eight at once. 


e Remote control option. 


FUNCTIONS: 
DISPLAY DEVICE DATA LOAD DATA 


EDIT RAM DATA 
DEVICE PROGRAM 
TYPE SELECTION 


(ТАК 


COMPARE FIELDS 
FILL MEMORY FIELO 1/0 HOST PROMPT 
BLOCK MOVE 


PROGRAMS 
OVER 250 
DEVICE TYPES 


CRC - DEVICE/RAM 
CRC - RAM 


DIAGNOSTICS 
and more 


COMPUTER SYSTEMS ey 


Too | East топ Bld, Delray Beach, Fla. 33: 
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Circle 57 on inquiry card. 


pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-07-036916-X, 
$14.95. 

Formal Methods of Pro- 
gram Verification and Speci- 
fication, H. K. Berg, W. E. 
Boebert, W.R. Franta, and 
T.G. Moher. Englewood 
Cliffs, NJ: Prentice-Hall, 1982; 
207 pages, 15.5 by 23.5 cm, 
hardcover, ISBN 0-13- 
328807-2, $21.95. 

HP-41/HP-IL System Dic- 
tionary, Cary E. Reinstein. 
Corvallis, OR: Corvallis Soft- 
ware Inc. (POB 1412), 1982; 
91 pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-942358-01-5, 
$12. 

Industrial Design with 
Microcomputers, Steven K. 
Roberts. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 382 
pages, 18 by 24.3 cm, hard- 
cover, ISBN 0-13-459461-4, 
$28.95. 

The Intelligent Microcom- 
puter, Roy W. Goody. 
Chicago, IL: Science Research 
Associates, 1982; 344 pages, 
21.5 by 28.3 cm, hardcover, 
ISBN 0-574-21560-3, $19.16. 

International Directory of 
Software 1982-83. Pottstown, 
PA: Computing Publications 
(First Federal Building), 1982; 
1360 pages, 20.1 by 28.5 cm, 
hardcover, ISBN  0-902908- 
14-6, $145. 

Introduction to Microcom- 
puting, Sydney B. Newell. 
New York: Harper and Row, 
1982; 615 pages, 19 by 24.5 
cm, hardcover, ISBN 0-06- 
044802-4, $18.50. 

Master Memory Map for 
Atari 400/800 Computers. So- 
quel, CA: Santa Cruz Educa- 


tional Software (5425 Jigger 
Dr.), 1981; 24 pages, 21.5 by 
28 cm, softcover, ISBN-none, 
$6.95, 

Microsoft BASIC Decoded 
ё Other Mysteries, James Far- 
vour. Upland, CA: IJG Com- 
puter Services (1260 West 
Foothill Blvd.), 1981; 310 
pages, 21 by 27.5 cm, soft- 
cover, ISBN 0-936200-01-4, 
$29.95. 

Simple BASIC Programs 
for Business Applications, 
J. R. Е. Alonso. Englewood 
Cliffs, NJ: Prentice-Hall, 1981; 
297 pages, 22 by 29 cm, hard- 
cover, ISBN 0-13-809897-2, 
$15.95. 

Theory and Practice of 
Microprocessors, K.G. 
Nichols and E.J. Zaluska. 
New York: Crane, Russak and 
Company, 1982; 297 pages, 
hardcover, ISBN 0-8448- 
1384-2, $36.50. 

TRS-80 Disk and Other 
Mysteries, H. C. Pennington. 
Upland, CA: IJG Computer 
Services (1260 West Foothill 
Blvd.), 1981; 128 pages, 21 by 
27.5 cm, softcover, ISBN 
0-936200-00-6, $22.50. 

Visual Masters f or Teaching 
BASIC Programming, 2nd 
edition, Donald D. Spencer. 
Ormond Beach, FL: Camelot 
Publishing, 1982; 64 pages, 
21.5 by 28 cm, softcover, 
ISBN 0-89218-049-8, $9.95. 

Word Processing and Office 
Automation: A Supervisory 
Perspective, Gilbert J. Konkel 
and Phyllis J. Peck. Stamford, 
CT: Office Publications (POB 
12131), 1982; 168 pages, 17.5 
by 25.5 cm, softcover, ISBN 
0-911054-05-7, $12.50.m 


This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its | 
purpose 15 to acquaint BYTE readers with recently published titles | 


in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 


publishers who sent them. 


Software Received 


Apple 

Amort, a financial-analysis 
package. Calculates amorti- 
zation schedules, compound 
and present value of an an- 
nuity, present and compound 
value of a loan, and performs 
a loan analysis. For the Apple 
II Plus; floppy disk, $22.95. 
Garbo Software, 211 West 
Fiesta #25, Carlsbad, NM 
88220. 

Apple Fallout Prediction 
and Shelter Sizing, a software 
design tool. This program 
helps you to predict fallout 
for a user-selected bomb size, 
compute wall and roof thick- 
ness for shelter design, and 
radiation dosage per ex- 
posure time. For the Apple П 
Plus; floppy disk, $13. South- 
west Technical Software, 
POB 2251, Mission Viejo, 
CA 92690. 

Apple Tree Genealogy Sys- 
tem, a genealogy record- 
keeping system. This pro- 
gram is designed to maintain 
a cross-indexed record of 
family relationships. Up to 
1000 names can be entered. 
For the Apple II Plus; floppy 
disk, $69.95, J. Fiske Soft- 
ware Systems Inc., One 
University Place, New York, 
NY 10003. 

basic', a structured exten- 
sion to the BASIC language. 
Program logic is easy to 
understand because of for- 
matted listings. Control state- 
ments include IF, ELSE and 
FOR, and REPEAT UNTIL. 
For the Apple II Plus; floppy 
disk, $129. Delta Micro 
Systems Inc., 102214 Har- 
mony St., New Orleans, LA 
70175. 

Business Plus, a small-busi- 
ness accounting system that 
uses a set of interactive pro- 
grams to record the accounts 
of up to 80 customers and as 
many as 2200 transactions. 
For the Apple II; floppy disk, 
$399. Advanced Operating 
Systems, Suite 792, 450 St. 
John Rd., Michigan City, IN 
46360. 


Congo, an arcade-type 
game. Miles from civiliza- 
tion, you must navigate the 
Congo River, pick up sur- 
vivors of a stranded expedi- 
tion, and avoid the perils that 
the river has to offer the un- 
wary. For the Apple П or II 
Plus; floppy disk, $34.95. 
Sentient Software, РОВ 
4929, Aspen, CO 81612. 

Easyform, a business-form 
processor. You can program 
your computer to fill out 
standardized forms and per- 
form numerical calculations 
on the data to be entered. 
Several printers are sup- 
ported. For the Apple II Plus; 
floppy disk, $39. Garbo Soft- 
ware (see address above). 

I Discover, a personalized 
children's book system. Using 
materials purchased from the 
manufacturer, you can start 
your own personalized 
children's book publishing 
company. For the Apple II or 
IIl; floppy disk, $395. 
Creative Concepts Corp., 
РОВ 170, Andover, MA 
01810. 

Metatext, a text-processing 
system. Provides all standard 
text-processing features with 
an 80-character by 24-line 
full-screen display without 
hardware modifications. User 
can define uppercase and 
lowercase character fonts. 
For the Apple II; floppy disk, 
$79. Metaresearch Inc., 1100 
Southeast Woodward St., 
Portland, OR 97202. 

The Turbocharger, a set of 
DOS (disk operating system) 
utility programs. Included 
are a disk copy, file dating, 
and DOS command change 
utilities. Other utility pro- 
grams increase the operating 
speed of most DOS com- 
mands, For the Apple Il; 
floppy disk, $29.95. Silicon 
Valley Systems, 1625 El 
Camino Real #4, Belmont, 
CA 94002. 


CP/M 
CPNIX, a CP/M-based ter- 


minal program for communi- 
cations with Unix-based com- 
puters. This program facili- 
tates the transfer of data and 
programs files between the 
two systems. For CP/M; flop- 
py disk, $49.90. ANSCO, 
POB 24069, Minneapolis, MN 
55424. 

Computer Chef, a cook- 
book- and recipe-file pro- 
gram. Recipes can be saved 
and retrieved according to 
title, main ingredient, or key- 
word. An automatic scaling 
feature to adjust serving sizes 
is provided. For CP/M; flop- 
py disk, $29.95. The Software 
Toolworks, 14478 Glorietta 
Dr., Sherman Oaks, CA 
91423. 

MCdisplay, a screen- 
formatting utility program. 
Screen displays, defined in ad- 
vance, include all text, 
prompts, and data-entry field 
formats. Display information 
is stored as a file. For CP/M; 
floppy disk, $175. Master- 
computing Inc., POB 17442, 
Greenville, SC 29606. 

Priorities, a system for 
keeping track of appointments 
and tasks. Tasks can be time- 
dated or priority-oriented. Ап 
updated daily list of tasks and 
appointments can be created. 
For CP/M; floppy disk, 
$99.50. Big Island Computer 


Systems Inc. РОВ 777, 
Pahala, HI 96777. 
Quickcode, a database- 


management program genera- 
tor. This program works with 
the Ashton- Tate dBASE II 
database-management pro- 
gram to produce a customized 
database. It can be used with 
the Wordstar and Mailmerge 
programs. For CP/M; floppy 
disk, $295. Fox & Geller, POB 
1053, Teaneck, NJ 07666. 
Superfile, a text-oriented 
database-management pro- 
gram. Text entries, created 
with a word-processing pro- 
gram, can be retrieved with 
keywords, sorted, merged, 
renamed, and edited. For 
CP/M or MP/M; 5%- and 


8-inch floppy-disk formats, 
$195. FYI Inc., РОВ 10998 
#615, Austin, TX 78766. 

Zip, a screen-formatting 
utility program. You design 
the input and output forms, 
and this program will write 
the coding for MBASIC, 
CBASIC, or dBASE Il. The 
screen can be up to 88 lines 
long. For CP/M; 5%- and 
8-inch floppy-disk formats, 
$160. Nexus, Suite 802, 5455 
Wilshire Blvd., Los Angeles, 
CA 90036. 


IBM Personal Computer 

Championship Blackjack, 
a computerized blackjack 
game. This program is de- 
signed for all levels of play, 
from beginner to experienced 
gambler. You can choose the 
version and strategy you 
prefer for the game. For the 
IBM Personal Computer; 
floppy disk, $34.95. PC Soft- 
ware, 4155 Cleveland Ave., 
San Diego, CA 92103. 

Midway Campaign, a 
simulation of the World War 
П naval battle. You control 
the American forces and the 
computer controls the Japa- 
nese Imperial fleet. Game 
features full-screen display 
and detailed instructions. For 
the IBM Personal Computer; 
floppy disk, $21. Avalon-Hill 
Game Co., 4517 Harford 
Rd., Baltimore, MD 21214. 

Polycube, a simulation of 
the Rubik's Cube puzzle. This 
program provides a full-color 
display of the Cube's seven 
levels. You can create, 
scramble, and unscramble a 
Cube as large as 7 by 7 by 7. 
For the IBM Personal Com- 
puter; floppy disk, $26.95. 
Linear Aesthetic Systems, 
POB 23, West Cornwall, CT 
06796. 


TRS-80 

Alcor Pascal, an imple- 
mentation of the Pascal lan- 
guage. This package features 
extended string routines, a 
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linking loader, full-screen 
editor, and a nonoverlay 
compiler. For the TRS-80 


Models I and III; floppy disk, 
$199. Alcor Systems, Suite 
100, 800 West Garland Ave., 
Garland, T X 75040. 

APT. Plus/80, an imple- 
mentation of the APT. pro- 
gramming language. This 
package includes a complete 
program-development sys- 
tem with an introductory 
manual and APL character 
generator in read-only mem- 
ory. For the TRS-80 Model 
ПІ; floppy disk, $295. STSC 
Inc., 2115 East Jefferson St., 
Rockville, MD 20852. 

Copy Art, a word and 
graphics processor. This pro- 
gram functions as a word 
processor that can incor- 
porate graphics into the text. 
Graphics can be designed on 
the screen and saved with the 
text. For the TRS-80 Models I 
and Ш; floppy disk, $149.95. 
Simutek Computer Products 
Inc., 4897 East Speedway 
Blvd., Tucson, AZ 85712. 

Kriegspiel and Phantom 
Chess, variants of the game 
of chess. This program acts as 
a referee for two players 
because neither'can see the 
others moves unless at- 
tacked. И provides prompts 
and tracks all moves. For the 
TRS-80 Models I and III; 
cassette, $19.95, Creative 
Computing Software, 39 East 
Hanover Ave., Morristown, 
NJ 07950. 

Log, The Electronic Note- 
book, a simple database- 


management program. It 
divides a disk file into pages, 
and each page is one screenful 
of text plus an identifying 
header. Screens can be ac- 
cessed randomly or sequen- 
tially. For the TRS-80 Models 
| and III; floppy disk, $49.95. 
KSoft, 318 Lakeside Dr., 
Brandon, MS 39042. 

Runcalc, a utility program 
for long-distance runners. 
This program will calculate a 
running pace, compute a 
planned elapsed time per dis- 
tance, and help determine the 
amount of calories used per 
run. For the TRS-80 Color 
Computer; cassette, $12.95. 
Home Run Computer Prod- 
ucts, POB 511, Dale, IN 
47523. 


Other Computers 

The Assembler, an editor 
and assembler package. 
Made up of an editor, assem- 
bler, and loader, this system 
alows you to write 6502 as- 
sembly-language programs. 
Printer output is supported. 
For the Commodore VIC-20; 
cassette, $24.95, French Silk, 
POB 207, Cannon Falls, MN 
55009, 

Concordium, a strategy 
and tactics game. You control 
the Concordium, a political 
unit of five planets. To win 
the game, you must fight the 
Terran Empire by building 
ships and capturing planets. 
For the TI 99/4; floppy disk, 


$18, Data Systems, 2214 
West Iowa, Chicago, IL 
60622. 


This is a list of software packages that have been received by 

| BYTE Publications during the past month. The list is correct to the 

best of our knowledge, but it is not meant to be a full description 

of the product or the forms in which the product is available. In 

particular, some packages may be sold for several machines or in 

both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate} the alternate forms in which they are available. 
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Starbattle, a Star Trek- 
type game. You command a 
starship patrolling a 20 by 20 
grid. The object of the game 
is to destroy the three enemy 
ships in the area while 
avoiding the destruction of 
your vessel. For the 16K-byte 
ZX81; cassette, $7.95. Barry 
Hoggard, POB 161, Para- 
gould, AR 72450. 

Star Trek Colossus, said to 


be the most detailed Star 
Trek game ever produced, 
this program comes on three 
disks and includes detailed 
maps and game aids for the 
Federation and Klingon com- 
manders. For the North Star 
Horizon II; floppy disk, 
$69.99. Star Trek Colossus, 
8080 South Main #18, 
Houston, T X 77025. m 


BYTE's Bits 


8-Bit Bottleneck 
In 8088 


When I was writing the 
product review of the IBM 
Personal Computer (see “A 
Closer Look at the IBM Per- 
sonal Computer,” January 
1982 BYTE, page 36), I found 
that it was only a moderate 
competitor to its 8-bit 
counterparts (at least when 
running BASIC), although 
heavily promoted as a 16-bit 
computer. In the article, I 
stated that “it is obvious that 
the IBM microcomputer does 
not gain a speed advantage 
from its memory access—the 
8088 microprocessor has to 
get memory one byte at a 
time, like the 8-bit 6502 and 
Z80." 

Some time later, Richard 
Shuford, Curt Feigel (two 
other editors at BYTE), andI 
realized that it would not be 
too difficult to see how the 
8-bit data bus of the Intel 
8088 microprocessor (the one 
used in the IBM Personal 
Computer and, now, several 
newer machines) compares 
with its equivalent-architec- 
ture 16-bit counterpart, the 
Intel 8086. All we had to do 
was run the same 8086 
assembly-language bench- 
mark program on 8086- and 
8088-based machines. (We 
made certain, of course, that 
the 8086 system had 16-bit- 


wide memory and that 
neither system's memory 
slowed the microprocessor.) 

As this is written, we are 
about to run extensive tests 
on equivalent 8086- and 
8088-based systems; the 
results will be published in a 
future issue of BYTE. But 
Richard Lomas, whose com- 
pany (Lomas Data Products 
Inc., Marlboro, Massachu- 
setts) is lending us the needed 
hardware, has sent us the 
results of a single benchmark 
program that he has run. The 
program is an 8086 imple- 
mentation of the Sieve of 
Eratosthenes prime-number 
generating program, first 
published in Interface Age. 

Preliminary timings of this 
program indicate that an 
8088-based system runs the 
same program between 35 
and 45% slower than an 
equivalent 8086-based sys- 
tem. Further testing will give 
us more accurate and com- 
prehensive results, but one 
thing is certain: we should 
put into perspective manu- 
facturers claims about the 
superiority of an 8088-based 
computer because of its 
16-bit architecture.” 
... Gregg Williams, Senior 
Editorii 


Circle 449 оп epi card. 


Your Computer can 
. Communicate 
through “MOVE-IT”” 


The MOVE-IT program enables ali small com- 
puters, including IBM/PC, to transfer programs with 
any other computer running CPM, MP/MII, CP/M86 
or MS/DOS, even if the two computers use differ- 
ent disk formats. The user can get and send files, 
display local and remote directories, send mess- 
ages to remote consoles. You can even transfer files 
to an unattended computer. MOVE-IT can act like 
a dumb terminal for connection to timesharing and 
bulletin board systems, such as The Source and 
Compu-Serve. Even the most inexperienced user 
can set-up MOVE-IT by answering simple ques- 
tions from the console. Employing sophisticated 
error checking and recovery techniques, MOVE-IT 
insures the integrity of data even over phone lines. 
"One of the few packages that actually works as 
advertised," says Interface Age. 


MOVE-IT program and manual for CPM $100, for 
CP/MB86 or MS/DOS $150. Add $2.00 for postage 
and handling. Specify disk format and operating 
system when ordering. Dealer inquiries invited. 


WOOLF SOFTWARE SYSTEMS 


Dept. B, 23842 Archwood Street 
Canoga Park, CA 91307 e Phone (213) 703-8112 


COMPANY, inc. 


V-1000K 


Low-Cost! Floppy Disk Subsystem 
* Vista's PopularV-1000 Dual Floppy Disk Enclosure 
with Modular Power Supply, Fan and Internal Case 

* (2) Siemens FDD100-8 8" Floppy Disks. These are 


Shugart 801 compatible and shipped separately 
ready to simply install in the V-1000 enclosure. 


New Low Price.... опту 99999 


Contact your local dealer or Vista Hot Line Now! 


(714)953-0523 (800) 854-8017 


Сїгс!е 437 on inquiry card. 


| Mail and Phone Orders Welcome. CA residents 
add 6 1/2% Ta 
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MICROLINE 

| MICROLINE 82A 
MICROLINE 83A 
MICROLINE 84 


MX 80 F/T Ill 


M X 80 Ill $CALL ІВМ PC CABLE 40 
MX100 Ш SCALL MX 80 RIBBONS 10 
APPLE INTERFACE 89 Buffered Interface $CALL 


ATARI CABLE 


APPLE 11+, 48K 

APPLE DISK ^ w/cntrir 
APPLE DISK Il w/o 
HAYES MICROMÜDEM il 
KEYBOARD CO. Numeric keypad 
KEYBOARD CD. Joystick 
KEYBOARD CO. Paddles 
LOBO 5%" Drive w/cntrir 
LOBO 5'4” Drive w/o 
MICROSOFT SOFTCARD 
M&R RF Modulator 


MODEL 800 (16K) 
MOOEL 400 (16K) 
16K Memory Expansion 


M&R Sup-R-Term 80 column 

MTN Computer CPS 

MTN Computer Ramplus- 

MTN Computer (All Products) SCALL 
SATURN 64K Ram Card 355 
hes и Ват Сага 


We carry all software advertised 
in this magazine, and we will 
beat any price. 


ЧЕНИ н oh ley 179 
рМ 2 


TG Joy WORDSTA 69 
VIDEX У) штп WORDSTAR Fatale 219 
VBE Fone di ШЫМ а т 
VIDEX Softswitch | PRO EASY WRITER (Apple) 135 


EASY WRITER (IBM) 279 


VISTA Vi 80 
isign APPLE WRITER І 


VISTA T к -Ahead-Butfer 35 
VISTA cb 5 IBM Typewriter 1/0 169 


BASIS 108 
Apple Compatible Computer 


SMITH-CORONA TPI 
DAISY WHEEL 
PRINTER 635 


We will beat any advertised price 


MONITORS 


Call for lowest price. 


VERBATIM 
5%" 10-25% 100-2395 
8" 10-$CALL 100-$CALL 


BMC 12" Green 12AU 99 
BMC 12" Green 12EU 129 
NEC 12" Green 179 


NEC Color 
Amdek Color 


RAM CARD 
FOR APPLE 


860 S. Winchester Blvd. 
San Jose. CA 95128 


Retail Store Hours: 
Mon-Fri 8-5 Sat 10-4 


$09 


2YR. WARRANTY 


Prices cl to c change Al — 

бел о se VISA, MC. AMEX, МО, 
CASHI COD OK Personal checks 
allow 2 wks tor processing. Schoo! PO's accepted, 


DEALER INQUIRIES INVITED 
(408) 985-0400 
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Powerful... 
because it’s 


Relational 


The new RL-1 Database® from ABW Corporation gives you the power of a sophisticated relational 
database management system for your IBM Personal Computer", Сготетсо“, or CP/M* computer. 


Why a Data Base Management System? 


Whether your business is accounting, engineering, 
or production your main use of a computer is to 
maintain and process information. A Data Base 
Management System allows that information to be 
maintained independent of a particular application. 
Different programs can easily process the same data 
without modification or data re-entry. 


Why Relational? 


The relational model presents data in simple, easy to 
use tables. The simplicity and power of this tabular 
form allows the user to answer complicated ques- 
tions by learning only three operations: Selection, 
Projection, and Join. 


The RL-1 System Includes: 


Relational Data Base 
A complete implementation of a relational data base. 


Query Language 

An interactive high level query language, similar to SQL. 
This query language uses simple English phrases for the 
operations selection, projection, and join. Thus, even the 
novice user can easily ask sophisticated questions. 


Relational Editor 
A screen oriented editor to create, delete, and update your 
data files. 


Program Interface 
Allows you to access the data base through high level 
language programs. 


File Transfer Programs 
Utility programs to assist the user in transferring to/from 
existing programs and other machines. 


These five packages allow you to create and maintain a sophisticated data base system for many diverse applications. 


Application Packs 


To assist the user several application packages will soon be available for use with the RL-1 system. 


Report Generator 
Automatically formats data from multiple files for report 
generation. 


Input Processor 
Allows user to input data via custom designed "forms" for 
easy operator entry. 


General Ledger 
Includes General Journal, Posting to Accounts. Trial 
Balance, Balance Sheet, and Income Statement. 


Accounts Receivable 
Generates invoices and statements. Handles aging of 
accounts receivable. 


Accounts Payable 
Handles checks, check register, vouchers, and vendor files. 


Payroll 
Processes 940, 941, and W-2 forms. Maintains employee 
files and payroll register. 


Inventory and Production Control 
Maintains inventory status and current price lists. Gener- 
ates reorder report, bill of materials, etc. 


Executive Planner 
Assists in the generation of business plans and projec- 
tions. Allows for optimization of key parameters. 


Graphics Processor 

Allows data to be displayed graphically. Compatible drivers 
for the IBM Personal Computer, Cromemco SDI. Tektronix” 
4010, Houston Instruments DMP* plotters, and many 
others. 


RL-1 is available for IBM DOS, Cromix. CDOS, and CP/M system for only $495.T Application Packs at additional costs. 


Соруу 1852 пу ABV Carporalien 

чем Person Computer 15 а cegisierind іганбатъи?А. oF 
intirnational Bustmess Machines 

SD, Cram, COOS, aed Cromemag are 

педале? trademarks 04 Cromerneo, hc 

CPM 15 a registarog iradbmork of Dagiai Research. Inc 
Tendon 18 a registered traddenark of Терори, Inc 
DMP «s a registered rradaemark o! Houston ingtmmeni 
fMigra suggesiar гатан price 


RELATIONAL 


BYTE October 1982 


—, 


(В) 
For further information contact: 
a ABW Corporation 
Р.О. Box M1047 
Ann Arbor, MI 48106 
(313) 971-9364 
DATA BASE 


CORPORATION 


Circle 5 on inquiry card. 


Computers 
in Business 


Priorities Tracks 
Tasks for 10 

Big Island Computer 
Systems’ Priorities software 
schedules tasks and pro- 
vides individual daily 
reports for as many as 10 
professionals. Each daily 
report is organized for a 
workload mix of appoint- 
ments and prioritized tasks 
and divided into sections 
for appointments for the 
day, tasks for the day, and 
high-priority, upcoming 
tasks. According to the 
manufacturer, tasks are 
never dropped from the 
daily report until they are 
marked as completed or 
rescheduled. The system 
features input screens that 
help users enter date, ap- 
pointment time, task priori- 
ty, and estimated hours. 
Other screen aids such as 
60 characters for describ- 
ing a task or appointment, 
20 characters of detail, 
and the day, week, month, 
Or year are provided. At 
the user's discretion, new 
appointments may over- 
lap existing engagements 
and tasks can be assigned 
numerical priorities. 

Designed to operate on 
64K-byte CP/M systems, 
Priorities is available on a 
single-density 8-inch flop- 
py disk for $99.50. A 
manual and a ‘‘diskbank”’ 
container complement the 
program package. Con- 
tact Big Island Computer 
Systems Inc., РОВ 777, 
Pahala, HI 96777, (808| 
935-2985. 
Circle 500 on inquiry card. 


Alpha Offers 

IBM Software Line 

Alpha Software Cor- 
poration has introduced a 
line of programs for the 
IBM Personal Computer. 
For business applications, 
Alpha offers the Data Base 
Manager and Mailing List 
programs. Data Base Man- 
ager can hold 1400 clients 
per disk under PC DOS 1.0 
or up to 2800 with DOS 
1.1. It comes with Soundex 
phonetic search, automatic 
report layout, and multi- 
level and keyword search 
features. Mailing List can 
sort entries Dy zip code and 
supports up to 900 names 
per disk under DOS 1.0 
and as many as 1500 
under 1.1. 

Type Faces, a word-pro- 
cessing program, is IBM 
DOS text-file- and Word- 
Star-compatible. It’s pro- 
vided with 15 type styles, a 
text editor, and more than 
100 special symbols. 
Alpha's communication 
package, the  Apple-IBM 
Connection, transfers any 
file under computer control 
and checks for transmis- 
sion errors. Rounding off 
the product line is Ques- 
tion, a game in which the 
PC tries to guess the name 
of a famous person, ani- 
mal, or city that you have 
in mind. 

Each Alpha program 
comes with a cassette of 
spoken instructions €x- 
plaining its capabilities. The 
line ranges in price from 
$45 to $185. Complete in- 
formation is available from 
Alpha Software Corp., 6 
New England Executive 
Park, Burlington, MA 
01805. [617] 229-2924. 
Circle 501 on inquiry card. 


Project-Scheduling 
Software 

The Prosched project- 
scheduling software was 
developed by Micro Asso- 
Ciates as a tool to assist 
engineers and contractors 
in job scheduling and 
manpower allocation. This 
system can handle up to 
100 projects, and each 
project can contain as 
many as 200 activities. Ac- 
tivities are defined and en- 
tered with start and com- 
pletion dates, estimated 
manhours, and responsi- 
ble job discipline. With this 
information, Prosched can 
generate reports that in- 
clude a bar-chart scheaule, 
a weekly manpower-allo- 
cation schedule, and a 


combined summary of 
both charts. 
Prosched requires the 


CP/M operating system 
and Microsoft BASIC. It 
costs $250 and is available 
from Micro Associates Inc., 
2300 Highway 365, Box 
131, Nederland, TX 
77627, (713| 724-6583. 


Circle 502 on inquiry card. 


Agricultural 
Software 

Modular Turnkey Sys- 
tems’ Agri-Com software 
series is designed for 
farmers and ranchers. The 
series is composed of appli- 
cations programs for 
seven major agricultural 
enterprises: farms апа 
ranches, dairy operations, 
poultry operations, swine 
operations, row crop oper- 
ations, truck farms, and or- 
chards and vineyards. 

A subscription to the 


Agri-Comments newslet- 
ter is provided with the 
purchase of Agri-Com 
software. The newsletter 
features software tips, ar- 
ticles of interest to farmers 
and ranchers, and agricul- 
tural-computing updates. 
Supplementing a dealer's 
edition are sales tips and 
other information. For full 
details, contact Modular 
Turnkey Systems Inc., 
Fountain Lake Center, 
Route 18, Box 149, Hot 
Springs, AR 71901. 


Loan-Analysis 
Program 

Loan-Master is a com- 
prehensive loan-analysis 
program from Generic 
Software. It uses a "forms" 
mode for data entry, and 
all user input is syntax- and 
range-checked to mini- 
mize errors during amor- 
tization processing. Loan- 
Master can analyze most 
loans and solve for un- 
known loan parameters. It 
has the ability to output 
loan-payment schedules 
to your printer, terminal, 
or disk files. Payment 
schedules can be based on 
months, years, or days 
and either periodic or an- 
nual amortization sched- 
ules can be produced. The 
annual schedule provides 
information on the 
amount of interest paid 
yearly. Loan-Master is 
written in a compiled lan- 
guage for fast execution 
speeds. 

Loan-Master will run on 
48K-byte 8080- or 280- 
based computers outfitted 
with CP/M version 2.2 
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and one 8-inch disk drive. 
It uses Heath/Zenith H-19/ 
419 terminal escape 
codes. The program is sup- 
plied on an 8-inch stan- 
dard CP/M-format disk. A 
users manual with four 
examples is provided. 
Loan-Master costs $31.95 
and can be purchased fac- 
tory-direct from Generic 
Software, POB 1154, 
Troy, MI 48099, [313] 
879-6903. Enclose $2 for 
shipping and handling. 
Circle 503 on inquiry card. 


Atari Markets 
Telecommunications 
Kits 

Atari's Telelink Il car- 
tridge stores and automati- 
cally dials your two most 
frequently called informa- 
tion service numbers and 
corresponding access 
codes. Telelink I! lets you 
dial numbers from the 
computer's keyboard ог 
from the telephone. Avail- 
able in kit form, Telelink Il 
has a suggested retail price 
of $79.95. 

Also in kit form, the 
Communicator Il uses the 
Telelink Il and Atari's 835 
direct-connect modem to 
connect your 400 or 800 
microcomputer with infor- 
mation services and other 
computers. Communica- 
tor ll has a suggested retail 
price of $279.95, including 
a manual and one free 
hour on the Compuserve 
Information Service, the 
Dow Jones News/Retriev- 
al Service, and The Source. 
The 835 modem connects 
directly to your telephone 
lines and is available only 
with the Communicator Il. 
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For further details on these 
products, contact Atari 
Inc., 1265 Borregas Ave., 
POB 427, Sunnyvale, CA 
94086, (800) 538-8547; in 
California, (408) 745-2230. 


Circle 504 on inquiry card. 


Professional Tax- 
Preparation Package 

Microcomputer Taxsys- 
tems’ Micro-Tax software 
family is designed for pro- 
fessional tax-preparers. It 
runs on CP/M, MP/M, and 
IBM Personal Computer 
DOSes (disk operating sys- 
tems) and handles federal, 
State, partnership, and 
corporate returns. Micro- 
Tax computes and prints 
more than 30 schedues 
and forms for multiple 
clients and it can compute 
depreciation by individual 
items or groups. Standard 
features include income 
averaging. the ability to 
handle accelerated cost- 
recovery systems, and 
automatic computation of 
underpayment penalties, 
self-employment taxes, 
minimum and alternative 
minimum and maximum 
taxes. Yearly updates can 
be produced. 

A demonstration pack- 
age of the 1981 Micro-Tax 
Federal Professional Level 
2 system is available for 
$50, plus shipping and 
handling. For full details 
on Micro-Tax, contact 
Microcomputer Taxsys- 
tems Inc. Suite E, 22458 
Ventura Blvd., Woodland 
Hills, СА 91364, (213| 
704-7800. 

Circle 505 on inquiry card. 


RATS in Your 
Field Service 

RATS (remote access 
troubleshooting) lets your 
field personnel service 
logic-level electronics 
without the need for a 
highly trained technician 
to be present at the scene. 
Developed primarily for 
the seismic industry, RATS 
equipment requires little or 
no technical expertise be- 
cause personnel are guided 
through the trouble- 
shooting sequence by 
means of a telephone link- 
up with your technicians. 
After the probes are posi- 
tioned, the technician at 
your home office receives 
the oscilloscope display as 
if he were at the instru- 
ment in question. For full 
details, contact Mountain 
Systems Service, 6477 East 
58th Ave. MDS#423, 
Commerce City, СО 
80022, (303) 289-56 14. 


Circle 506 on inquiry card. 


Stock-Market 
Analyst 

Kate’s Komputers de- 
signed its Analyst stock- 
market graphics package 
for most S-100 bus com- 
puters equipped with a 
graphics card, the Apple Il, 
and the North Star Advan- 
tage. Analyst lets you plot 
stock, bond, commodity, 
and opening prices using a 
variety of formats, in- 
cluding bar charts, point 
and figure, and loga- 
rithms. Up to 20 years of 
past market history can be 
stored and analyzed with 
a range of technical 
methods, such as moving 


averages on price and 
volume, trend lines, and 
moving and weighted 
moving averages. This 
program will work with 
either hard-disk or floppy- 
disk systems. 

Optionally, the Analyst 
can be purchased with 
relative strength and over- 
bought and oversold in- 
dicators. Custom modules 
can be created. Analyst 
costs $595; volume dis- 
counts are available. Con- 
tact Kate's Komputers, 
POB 1675, Sausalito, CA 
94965; (415) 332-9434. 
Circle 507 on inquiry card. 


PERIPHERALS 


Multifunction Utility 
Board for the H-89 
FBE Research Company 

has unveiled the H89UTI 

multifunction utility board 
for Heath H-89, Zenith 

2891290, and Magnolia 

Microsystems Z89 sys- 

tems. The board, which 

replaces the standard serial 

МО board, comes with 


What's New? 


complementary HDOS 
and CP/M operating-Sys- 
tem support software on 
disk. The H89UTI has a 
real-time clock, a parallel 
interface, two standard 
H-89 RS-232C serial ports, 
battery backup, and high- 
speed mathematics capa- 
bilities. 1:5 quartz-con- 
trolled clock/calendar pro- 
vides time (even in millisec- 
опаѕ) and date and is pro- 
grammable to interrupt at 
seven rates or at preset 
times and dates. 

The H89UTI’s 8-bit par- 
allel VO interface uses 
IEEE-488 3-wire hand- 
shaking and can be used 
for onboard expansion or 
as a Centronics-compat- 
ible printer port. A printer 
cable and driver software 
are available as options. 

The board's battery 
backup provides protec- 
tion against data 1055 
when the power to the 
computer is off. FBE Re- 
search offers a choice of 
three batteries: alkaline 
pencells for approximately 
one year of service, re- 
chargeable nicad batteries 
for indefinite life, or a 
5-year lithium primary cell. 

High-speed mathematics 
Capabilities are provided 
by Intel’s i8231A or Ad- 
vanced Micro Devices’ 
Am9511A arithmetic pro- 
cessors. Both chips pro- 
vide high-speed perfor- 
mance for fixed- or 
floating-point operations, 
as well as a variety of 
floating-point trigonometric 
and mathematics functions. 

For ordering information, 
write to FBE Research Co. 
Inc., РОВ 68234, Seattle, 
WA 98168. 

Circle 508 on inquiry card. 
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Mean Green Monitor 


Mean Green, a 12-inch 
green monitor from 
Leading Edge Products, 
was designed with the 
very small business and 
home user in mind. It fea- 
tures a composite-video in- 
put and a display format of 
1920 characters (80 char- 
acters by 24 lines]. Mean 
Green stands approxi- 
mately 11/2 inches (28.5 
cm) tall and is 15/2 (40 
cm] wide and 12V2 inches 


(32 cm) deep. Should the 
unit fail, Leading Edge 
Products claims that Mean 
Green has a one-year, no 
questions asked, return or 
replacement plan. The 
price is $99. Contact 
Leading Edge Products, 
225 Turnpike St, Canton, 


MA 02021, (800] 343- 
6833; in Massachusetts, 
(617) 828-8150. 


Circle 509 on inquiry card. 


Softpedal Your Way 
to Fitness 


Softpedal from Practical 
Applications of California 
is a series of programs and 
a transducer pickup sys- 
tem that converts your bi- 
Cycle or an exercise bicycle 
into a computer-aided 
training and exercise ma- 
chine. Softpedal displays a 
simulated race course on 
your color television or 
video monitor and allows 
you to pace yourself or 
race a clock or another 
competitor. Tne en- 
hanced-graphics programs 
display your average and 
current speed in miles per 


hour, elapsed time, and 
distance traveled. 
Available options in- 
clude a stand with an inte- 
gral wind-load mechanism 
that simulates actual road 
conditions at any speed. 
The Softpedal runs on the 
Commodore VIC-20 and 
the Radio Shack TRS-80 


Color Computer. Com- 
plete with a stand, Soft- 
pedal costs $145 from 


Practical Applications of 
California, POB 255768, 
Sacramento, CA 95825, 
[BOO] 835-2246. 

Circle 510 on inquiry card. 


Amber Video 
Monitor 

The Computer Products 
Division of US! Interna- 
tional is offering a high- 
resolution amber-screen 
video-display monitor that 
works with most popular 
computers. The Pi-3 has 
the same amber display 
legislated standard in a 
number of European coun- 
tries, a 20-MHz bandwidth, 
and an 80-character by 
24-line format. The hori- 
zontal resolution is 1000 
lines at the center of the 
screen. Pi-3 comes with 
front controls that include 
an LED [light-emitting di- 
ode] power indicator, dis- 
play brightness and con- 
trast, power on and off, 
and vertical and horizontal 
hold. 

Styled to complement 
the physical appearance of 
the Apple, IBM, and other 
computers, Pi-3 has a sug- 
gested list price of $289. 
It's available from USI Inter- 
national, Computer Prod- 
ucts Division, 71 Park 
Lane, Brisbane, CA 
94005, (415) 468-4900. 
Circle 511 on inquiry card. 


Hayes 
Smartmodem 1200 
The Stack Smartmodem 

1200 from Hayes Micro- 
computer Products is a Bell 
212A-compatible modem 
that lets RS-232C-compat- 
ible computers or terminals 
communicate over tele- 
phone lines at data rates of 
1 200 bps (bits per second}. 
Approved by the Federal 
Communications Commis- 
sion for direct connection 
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What's New? 


to any U.S. telephone sys- 
tem for both pulse and 
Touch-Tone dialing, 
Smartmodem connects di- 
rectly to the telephone line 
and an RS-232C port. An 
intelligent system that ex- 
ecutes your commands 
and responds with either 
decimal or English-word 
result codes, Smartmodem 
can also operate in the O 
to 300 bps data range. 
Standard features include 
circuitry for auto-dial and 
auto-answer and indicator 
lights for visual checks on 
operational status. 


Optionally, Smart- 


modem can be equipped 
with full- or half-duplex 
operation, enable auto- 
answer, and result-code 
type. Smartmodem comes 
with a power pack, a 
modular cable for hooking 
up with the telephone, a 
user's manual, and a 
limited two-year warranty. 
The suggested retail price 
is $699. Additional oper- 
ating details can be obtain- 
ed from Hayes Microcom- 
puter Products Inc., 5835 
Peachtree Corners E, Nor- 
cross, GA 30092, [404] 
449-8791. 

Circle 512 on inquiry card. 


Micro-Floppy Drive 
and Cartridge System 


Amdek's Micro-Floppy- 
disk dual-disk drive and 
3-inch cartridge system of- 
fers as much as 1 mega- 
byte of storage capacity. 
The drive unit is plug- 
compatible with standard 
5% -inch floppy-disk drives 
and capable of accommo- 
dating two 3-inch car- 
tridges. It features a built-in 
power supply and a hinged 
head cover that automa- 
tically flips open when a 
cartridge is inserted and 
protects your disk car- 
tridges from dust, scratches, 
and fingerprints. Each 
drive is double-sided, 
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double-density with a 
storage capacity of 500K 
bytes, for a total of 1 
megabyte. Also, a ‘‘write- 
protect" mechanism is 
available to assure '"read- 
only" status for data 
recorded on the Micro- 
Floppy disk. 

The Micro-Floppy-disk 
drive unit costs $899. For 
complete specifications, 
contact Amdek Corp., 
Marketing Dept., Suite E, 
2420 East Oakton St., Ar- 
lington Heights, IL 60005, 
[312] 364-1180. 

Circle 513 on inquiry card. 


Dot-Matrix and 
Daisy-Wheel Printer 
Metaframe Computer 


Corporation’s Dotsy is 
both a dot-matrix and a 
daisy-wheel printer. !t pro- 
duces draft-quality print- 
outs at 150 cps (characters 
per second) and letter-qual- 
ity Outputs at 20 cps. Dotsy 
has interchangeable dot- 
matrix and  daisy-wheel 
print heads and, when in 
the daisy-wheel mode, uses 
Qume/Diablo print wheels. 
Its 9 by 7 matrix output 
has true descenders. 
Dotsy can be purchased 
in either a standard desk- 
top model or in the Cab- 
Tek Printer Center en- 
closure, which features a 
cover and paper compart- 
ment. The suggested retail 
price is less than $1500. 
Complete specifications 
are available from Meta- 


frame Computer Corp., 
Riverside St., Nashua, NH 
03062, [603] 880-3005. 
Circle 514 on inquiry card. 


CP/M for the IBM 

Byad's DS series of plug- 
in circuit boards and soft- 
ware packages gives your 
IBM Personal Computer 
CP/M 2.2 operating sys- 
tem power. The series 
contains 64K bytes of pari- 
ty RAM  (random-access 
read/write memory] and a 
Z80B microprocessor. The 
Model DS2 has an IBM- 
compatible serial port with 
the added capability of 
driving both RS-422 and 
RS-423 lines. The soft- 
ware, supplied on two 
floppy disks and designed 
to work on a single-disk 


drive IBM, includes CP/M, 
Byad's utilities, and utilities 
such as SUBMIT, PIP, and 
STAT. 

Under normal IBM PC 
operation, the Model DS2 
gives you an additional 
64K bytes of RAM and an 
optional serial port. When 
the software is booted, 
CP/M takes over as your 
operating system. The two 
processors, the Z80B and 
the IBM's 8088, then run 
as a distributed processing 
system, with the Z80B 
functioning as the central 
processor and the 8088 as 
ап intelligent I/O con- 
troller. 

The Model DS2 expan- 
sion circuit with a serial 
port and the software 
package costs $/60. A 
model without the serial 
port, the DS], is available 
for $660. For futher de- 
tails, contact Byad Inc., 
5345 North Kedzie Ave., 
Chicago, IL 60625, (312) 
539-4922. 

Circle 515 on inquiry card. 


Communications 
Controller Boards for 
the IBM 


Single- and dual-channel 
asynchronous communi- 
cations controller boards 
for the IBM Personal Com- 
puter are available from 
Personal Systems Tech- 
nology. The boards have a 
rotating jumper plug that 
switches the transmit and 
receive signals in the con- 


nector, programmable data 
rates from 50 to 19,200 
bps (bits per second}, full 
modem support, false start- 
bit and line-break detec- 
tion, and line generation. 
An interrupt system con- 
trols transmit, receive, er- 
ror, and modem status- 
change interrupts, while 
the IBM's diagnostic capa- 
bilities take advantage of 
loopback functions for 
transmit or receive and I/O 
signals. Full-duplex opera- 
tion is supported, and 
double buffering is pro- 
vided, which eliminates the 
need for precise synchroni- 
zation. Other features in- 
clude support of 5-, 6-, 7-, 
or 8-bit characters with 1, 
110, or 2 stop bits and 
even, odd, or no parity Dit 
generation and detection. 
The single-channel asyn- 
chronous communications 
board costs $130. The 
dual-channel model lists for 
$195. Quantity discounts 
are available. For more in- 
formation, contact Per- 
sonal Systems Technology 
INC., 22957 La Cadena, 
Laguna Hills, CA 92653, 
(714) 859-8871. 
Circle 516 on inquiry card. 


PUBLICATIONS 


Free Newsletter 
on Interact 

RAM Pages is a free 
1 2-page monthly newslet- 
ter for fans of the Interact 
personal computer. It has 
articles оп Converting pro- 
grams for operation on the 
Interact, hints on hard- 
ware, letters to the editor, 


and programming tips. 
RAM Pages is available 
upon request from Micro 
Video, 305 North First St., 
РОВ 7357, Ann Arbor, MI 
48107, [313] 996-0626. 
Circle 517 on inquiry card. 


Survey of Computer 
Retailers Depicts 
1981 Market 

Future Computing has 
released the results of its 
survey of computer re- 
tailers and dealers. The 
survey included Apple 
dealers, Computerlands, 
Zenith dealers, consumer 
electronics and computer 
stores, systems houses, 
and office products 
dealers. The published 
results contain data on the 
198] computer market- 
place as furnished by 341 
respondees. Information 
provided shows computer 
sales by brand, computers 
no longer carried and 
why, computers to be 
added, printers and disks 
by brands, software sales 
by brand, sales mix among 
types of products, cus- 
tomer types, initial pur- 
chase value versus first- 
year and second-year add- 
on value, future product 
interest, and more. Addi- 
tionally, local networks 
and multiuser systems are 
covered. 

The complete survey re- 
sults can be purchased for 
$1195. For further details, 
contact Future Computing 
Inc. 900 Canyon Creek 
Square, Richardson, TX 
75080, (214| 783-9375, 
Circle 518 on inquiry card. 


Atari Antics 

Antic—The Atari Re- 
source is a bimonthly 
magazine for Atari owners 
and users. It has articles on 
hardware and software 
for the Atari, programming 
tricks, comparisons of peri- 
pheral equipment, and 
listings of public-domain 
software. User groups are 
entitled to one free sub- 
scription to Antic in ex 
change for a subscription 
to their club’s newsletter. 
Individual subscriptions to 
Antic are $15 for 6 issues 
and 527 for 12 issues. 
Foreign rates differ. Con- 
tact Antic Publishing, 297 
Missouri St., San Francisco, 
CA 94107, [415] 864- 
0886. 
Circle 519 on inquiry card. 


Seminar Guide 
for Data-Processing 
Professionals 

The SIS Workbook- 
EDP Edition organizes 
and condenses the infor- 
mation found in brochures 
from seminar groups. The 
tri-sectioned guide, pro- 
duced by Seminar Informa- 
tion Service, describes 
various data-processing 
courses offered both pub- 
licly and on an in-house 
basis. Its first section lists 
and briefly describes more 
than 400 data-processing 
seminars. In the second 
part of the guide, you'll 
find the names and ad- 
dresses for more than 60 
seminar groups and or- 
ganizations, plus a catalog 
detailing each group's of- 
ferings. The final section 
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lists upcoming seminars by 
city and date. 

The current SIS Work- 
book-EDP Edition, re- 
leased last month, covers 
October 1982 to March 
1983 dates. The price for 
the guide is $49.50. Bian- 
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nual updates will be avail- 
able for $10. Contact 
Seminar Information Ser- 
vice, Suite 3141, 175 Fifth 
Ave., New York, NY 


10010, (212) 229-5561. 
Circle 520 on inquiry card. 


Commodity Data Record 


TGI Distributors has 
devised a 50-page com- 
modity data record for per- 
sonal data collection for 
commodity traders. cach 
page in the record has 
space for a ful month's 
worth of daily contract- 
price activity and columns 


Window 
On Educational 

Software 
Window is an educa- 
tional computer magazine 
for children and adults alike. 
Produced on an Apple ll- 
compatible 5'4-inch flop- 
py disk, each Window 
has a feature article, a fea- 
ture program, and soft- 
ware reviews and pre- 
views. Unlike a magazine, 
you interact with Win- 
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for volume, open interest, 
and buy or sell signals. For 
further information about 
the commodity data rec- 
ord and a sample ledger 
sheet, write to TGI Distri- 
butors, 301 West Galena 
Blvd., Aurora, IL 60506. 

Circle 521 on inquiry card. 


dow because it asks ques- 
tions and has you insert 
data and write programs. 
The premiere issue of 
Window costs $19.95. 
The charter subscription 
price is $95 (five issues}. 
Complete details are avail- 
able from Window, 469 
Pleasant St., Watertown, 
MA 02172, (617) 923- 
9147. 
Circle 522 on inquiry card. 
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SYSTEMS 


68 Magnum 
Mounted on Single 
Board 

Intellimac’s MC68000- 
based 16- and 32-bit single- 
board computer, called 
the 68 Magnum, features 
a 6-MHz operating speed 
and 128K bytes of 200- 
nanosecond RAM fran- 
dom-access read/write 
memory|. Magnum comes 
with 16K bytes of oper- 
ating system EPROM 
(erasable programmable 
read-only memory|, 16K 
bytes of user EPROM, two 
RS-232C serial ports with 
selectable data rates, a 
Centronics-compatible 
parallel port (16 lines plus 
handshake}, and an audio- 
cassette serial /О port. Its 
resident firmware, the in- 
Mon operating system, 
provides you with a vari- 


System Supports 
Five ZBOs 

The SB-80/4 is a 
multiuser, multitasking, 
single-board computer 
from Colonial Data Ser- 
vices Corporation. The 
system comes with five 
separate Z80s and 320K 
bytes of memory. One 
Z80 and 64K bytes of RAM 
(random-access read/write 
memory] run the AMX I/O 
supervisory system for disk 
access. Standard features 
include 1.2 megabytes of 
disk storage, four parallel 
and six serial ports, an in- 
terface for 5 to 104 mega- 
bytes of Winchester disk 
storage, and a 4K-byte 
EPROM (erasable pro- 


ety of functions such as 
monitor and debug, trace, 
assembly and disassembly, 
program entry and execu- 
tion, and communications 
control. Other standard 
features include three 
16-bit timers and reset and 
abort switches. The 
board’s dimensions аге 9% 
by 6% by ! inch. 

An 8-MHz 68000 pro- 
cessor, an EPROM-resi- 
dent extended BASIC, 
256K-bit RAM chips, and 
the Pascal language are 
available as options. The 
68 Magnum is shipped 
with an RS-232C interface 
cable and a manual for 
$745. Order from intelli- 
mac Inc., Sixth Floor, 6001 


Montrose Rd., Rockville, 
MD 20852, (301| 984- 
8000. 


Circle 523 on inquiry card. 


grammable read-only 
memory) for bootstrap 
loading, monitoring, and 
diagnostics. In a CP/M- 
compatible configuration, 
the system supports up to 
four users with each 
having a dedicated Z80A 
processor and 64K bytes 
of RAM to work with. 
Dealer and OEM (origi- 
nal equipment manufac- 
turer} pricing for a single- 
user SB-80/4, upgradable 
to multituser capabilities, 
Starts at $3800. Full par- 
ticulars are available from 
Colonial Data Services 
Corp. 105 Sanford St. 


` Hamden, СТ 06514, (203) 


288-2524. 
Circle 524 on inquiry card. 


Portable HP 
Computer 


Hewlett-Packard's HP- 
75C portable computer 
measures 10 inches by 5 
inches, weighs 26 ounces, 
runs on batteries, and re- 
tains programs and data 
when switched off. Stan- 
dard features include a 
48K-byte ROM-based 
operating system, the HP 
Interface Loop for commu- 
nicating with peripherals 
and other computers, and 
169 instructions, including 
147 BASIC commands, 
Statements, and functions. 
Its central processing unit 
is a low-battery-drain, 
CMOS ([comptementary 
metal-oxide semiconduc- 
tor) version of the 8-bit 
processor found in the HP 
Series 80 personal com- 
puters. The HP-75C has a 
32-character LCD [liquid- 
crystal display] that serves 
as a movable window on 
a 96-character line, a type- 
writer-style keyboard, and 
16K bytes of RAM fran- 
dom-access read/write 
memory], expandable to 
24K bytes. The unit’s three 
software-module plug-in 
ports accept either 8K- or 
l6K-byte ROM modules, 
and a hand-pulled mag- 
netic-card reader that can 


read or write up to 1.3K 
bytes per card is integrated 
into the system. 

A battery-operated ther- 
mal printer/plotter, a digi- 
tal-cassette drive, and a 
variety of software pack- 
ages are available as op- 
tions. The HP-75C has a 
suggested retail price of 
$995. The 8K-byte ROM 
module costs $195. Con- 
tact your local Hewlett- 
Packard dealer for full 
details. 

Circle 525 on inquiry card. 


Portable 
Business Computer 
Hyperion, a portable 

business computer from 
Dynalogic Info-Tech, is 
built around Intel’s 16-bit 
8088 processor. It has 
256K bytes of user RAM 
[random-access read/write 
memory] with parity, 20K 
bytes of display RAM, and 
an 8K-byte ROM [read-only 
memory) that supports au- 
tomatic power-up diag- 
nostics, machine initializa- 


tion, and general I/O rou- 
tines. Hyperion’s double- 
sided floppy-disk drive 
gives you 320K bytes of 
storage capacity and can 
read and write IBM Per- 
sonal Computer (PC| 
5⁄4-inch single-sided disks. 
Compatible with the PC’s 
layout, the detached key- 
board has 84 keys, in- 
cluding 10 function keys 
and numeric keypad, and 
it stows away in the main 
unit when not in use. The 
7-inch amber display fea- 
tures a 25-line by 80-char- 
acter alphanumeric-screen 
format, characters formed 
by a 6- by 7-dot matrix in 
an 8 by 10 box with 2-dot 
descenders, and soft-key 
labels on the twenty-fifth 
line for the 1O function 
keys. Other standard fea- 
tures include a time and 
date clock with battery 
backup, a 4.77-MHz clock 
rate, a programmable 
sound system, a Cen- 


tronics-compatible parallel 


port, a composite-video 
output jack, asynchronous 
and synchronous RS-232C 
and RS-423 serial ports 
that meet all standards, 
and a built-in 300-bit-per- 
second direct-connect 
modem with auto-answer 
and auto-dial capabilities. 
Supplied software is made 
up of a telephone-man- 
agement system, a text 
editor and electronic-mail 
system, Microsofts MS- 
DOS release 2, the 
Multiplan spreadsheet, 
and Advanced BASIC. 
Software options for 
Hyperion include a BASIC 
compiler, COBOL, and 
Pascal. An 8087 floating- 
point processor for mathe- 
matics, acoustic cups, and 


an expansion chassis with 
a 10-megabyte Winches- 
ter-cartridge drive and four 
IBM-compatible I/O slots 
are available. Prices begin 
at $4995. Address in- 
quiries to Dynalogic Info- 
Tech Corp., 141 Bentley 
Ave. Ottawa, Ontario, 
К2Е 617, Canada, (61 3] 
226-1383. 

Circle 526 on inquiry card. 


Z100 
Desktop Computers 

Zenith Data Systems’ 
Z100 series desktop com- 
puters are equipped with 
both 8- and 16-bit proces- 
sors. Standard features in- 
clude a five-slot S-100 ex- 
pansion chassis, a built-in 
320K-byte 5%-inch floppy- 
disk drive, 128K bytes of 
RAM (гапаот-ассеѕѕ read/ 
write memory], color 
graphics, and a keyboard. 
An optional system soft- 
ware package composed 
of 8-bit CP/M and 16-bit 
Z-DOS (developed by 
Microsoft under the name 
MS-DOS) operating sys- 
tems, the Multiplan elec- 
tronic spreadsheet, BASIC, 
and Z-BASIC is available 
for $500. 

The basic 2100 com- 
puter has a suggested re- 
tail price of $3249. An in- 
tegral 2100 computer that 
includes a display and dual 
disk drives costs $4099. 
For full details, contact 
Zenith Data Systems, 1000 
Milwaukee . Ave., , Glen- 
view, IL 60025, (312) 
391-8860. 

Circle 527 on inquiry card. 
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DEC Unveils Modular Computer Series 


Digital Equipment Cor- 
poration is marketing a 
series of modular personal 
computers, each of which 
is equipped with a low- 
profile 103-key keyboard, 
a 12-inch monochrome 
display, and a system box 
that contains the  pro- 
cessor, power supply, and 
dual 54-inch floppy-disk 
drives capable of storing 
800K bytes of unformatted 
storage. Three models are 
currently available: the 
Professional 350 and 325, 
the DECmate Il, and the 
Rainbow 100. 

The Professional series 
features the PDP-1!1/23 
central processor, 256K 
bytes of memory, and 
multitasking operation. 
The Professional 350 has 
provisions for a 5-mega- 
byte Winchester-type 
hard-disk drive. The DEC- 
mate ll is supplied with the 
DECmate word processor 
and has an optional CP/M 
capability. Outfitted with 
two microprocessors and 
64K bytes of RAM |[ran- 
dom-access read/write 
memory], the Rainbow 
100 can run both 8-bit 
CP/M and 16-bit CP/M-86 
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programs. Additionally, its 
internal memory is ex 
pandable to 256K bytes. 
The Rainbow 100 costs 
$3495, The DECmate Il is 
available for 53795, in- 


cluding 96K bytes of mem- 


ory. With a memory com- 
plement of 256K bytes, the 
Professional 325's base 
price is $3995, and the 
350 sells for $4995. Con- 
tact Digital Equipment 
Corp., Maynard, MA 
01754. 


Circle 528 on inquiry card. 


System Automates 
Analytic Instruments 

The IBM Instruments 
9000 computer system is 
designed for automating 
analytical instruments and 
general laboratory use. 
The 9000 can be used for 
instrument control, data 
acquisition and analysis, 
graphics, multicolor plot- 
ting, and general pro- 
gramming. This 68000- 
based system comes with 
16-тедабуге addressing, 
an 8-MHz clock rate, up to 


128K bytes of operating- 
system and diagnostic 
ROM (read-only memory], 
128K bytes of RAM ([ran- 
dom-access read/write 
memory] for programs 
and data, a high-resolu- 
tion display with program- 
mable soft keys, and a 
function keypad with 57 
user-definable keys and six 
LEDs (light-emitting di- 
odes). Also supplied are 
three 16-bit timers, a real- 
time clock with a battery 
backup, three RS-232C 
serial ports, IEEE-488 and 
8-bit parallel I/O ports, and 
real-time multitasking 
operation. 

Optional equipment for 
the 9000 includes a mem- 
ory-expansion card with 
256K bytes of RAM, 514- 
and 8-inch floppy-disk 
drives, a hard-disk con- 
troller, and 5- and 
10-тедаруге hard disks. 
The BASIC language and 
operating system exten- 
sions, such aS macro as- 
sembly language and a 
text editor, are available as 
software options. Prices 
begin at $5695. Contact 
IBM Instruments Inc., Or- 
chard Park, POB 332, 
Danbury, CT 06810. 
Circle 529 on inquiry card. 


SOFTWARE 


PET/VIC-20 

File System 
File is a general-purpose, 
cassette-based file system 
for Commodore PET, 
CBM, and VIC-20 comput- 
ers. Produced by Kinetic 
Designs in Jacksonville, 
Florida, File lets you con- 


Struct, sort, maintain, and 
print a variety of data, 
such as mailing lists, ac- 
counts, and book lists. It 
permits you to define 
record formats, limited on- 
ly by available memory. 
File automatically expands 
into available memory. 
Among the commands 
provided are LOAD, 
DUMP, PRINT, CHANGE, 
and REMOVE. 

File runs on 8K-byte PET 
and CBM systems or on 
ViC-20s equipped with 
the 3K-byte expansion саг- 
tridge. It comes with com- 
plete documentation and 
Costs $9.95. For purchas- 
ing information, contact 
Kinetic Designs, 401 Mon- 
ument Rd. #171, Jackson- 
vile, FL 32211. 

Circle 530 on inquiry card. 


Accounting Package 
for Olivetti M-20 
The Big Four account- 

ing package for the Olivet- 
ti M-20 Personal Com- 
puter is a TCS Software 
product. Big Four com- 
prises general ledger, ac- 
counts receivable, ac- 
counts payable, and pay- 
rol programs. Standard 
features include complete 
audit trail on all transac- 
tions, automatic prompts 
for creating disk backups, 
master file-recovery pro- 
grams for correcting hard- 
ware or operator errors, 
and comprehensive self- 
teaching manuals. 

The Big Four package is 
available at most com- 
puter stores. Its price is 
determined by dealer in- 


What's New? 


stallation, training, апа 
support fees. However, 
sample data for training 
and demonstration pur- 
poses is provided with 
each program. For full Big 


Four details, contact TCS 
Software Inc., 3209 Fon- 
dren Rd. Houston, TX 
77063, [713] 977-7505. 
Circle 531 on inquiry card. 


Киз! of the INTERLOGIC™ 
Mystery Series from Infocom 


A LOCKED DOOR. A DEAD MAN. 
And 12 Hours to solve the murder. 


ОСМЕХ 


ТА 
EVIDENCE 


Murder Mystery 


Deadline is a murder- 
mystery game created by 
Infocom, developer of the 
game Zork. Deadline casts 
you in the role of a detec- 
tive challenged to solve a 
murder within a 12-hour 
deadline. To help you nab 
the culprit, Deadline 
comes with a dossier filled 
with evidence critical to 
your assignment: lab 
reports, physical evidence 
discovered near the victim, 
fingerprints, interviews 
with suspects, an 8-by-1O 
photo of the scene of the 
crime, and a detective's 
manual. Deadline uses an 
English-based vocabulary 
of more than 600 words 
for a conversational in- 
teraction between you 
and the computer. Actual 
playing time may run 20 
or more hours, according 
to the company. 


Deadiine costs $49.95 
and will run on a variety of 
computers, including the 
Apple, the IBM Personal 
Computer, and the NEC 
PC-8000. A version for 
CP/M-based systems and 
the PDT T-cOSES 5259.95. 
Deadline is manufactured 
by Infocom Inc., 55 


Wheeler St., Cambridge, 
MA 02138, (617) 492- 
ГОЗ, 


Circle 532 on inquiry card. 


Sinclair Markets Line 
of ZX81 Software 
Sinclair Research is 

marketing a line of cas- 

sette-based software for its 

ZX8l computer. For busi- 

ness applications, VU-Calc 

constructs, generates, and 
calculates large tables for 


analysis, budget sheets, 
and projections. Another 
business program, VU- 
File, handles general- 
purpose filing and infor- 
mation-retrieval tasks. 
Game programs available 
include backgammon, 
Spaces Raiders and 
Bombers, a six-level chess 
program, and an.arcade- 
type game called Fantasy 
Games. 

Sinclair's line of cassette- 
based programs for the 
ZX81 requires the add-on 
l6K-byte RAM (random- 
access read/write memory] 
Pak. The price range is 
from $8.95 to $17.95. For 
details, contact Sinclair 
Research Ltd., 3 Sinclair 
Plaza, Nashua, NH 03061. 
Circle 533 on inquiry card. 


Enhanced 
PILOT Language 
Nevada PILOT (Pro- 


grammed Inquiry, Learn- 
ing, or Teaching} is a dia- 
logue language designed 
for interactive applications 
such as data entry, pro- 
grammed instruction, and 
dril and testing. Distri- 
buted by Ellis Computing, 
Nevada PILOT is pur- 
ported to have a simple 
format and vocabulary 
that makes developing 
dialogue programs easy 
for nonprogrammers. This 
version has been enhanced 
to include an integrated 
full-screen editor and an 
interface for video-tape re- 
corders and  voice-re- 
sponse units. All PILOT-73 
standards are met. 
Nevada PILOT comes 
on a floppy disk contain- 


ing the interpreter and 11 
sample programs. A pro- 
grammer's reference man- 
ual is provided. It will run 
on most CP/M-based sys- 
tems with a minimum of 
32K bytes of RAM (ran- 
dom-access read/write 
memory) and a disk drive. 
Full details are available 
from Ellis Computing, 600 
415: Ave., San Francisco, 
CA 94121. 

Circle 534 on inquiry card. 


Oriental Ideographics 
System 

The Asiagraphics system 
is a phonetic-input method 
for the communication and 
processing of Chinese and 
Japanese ideographic 
characters. The system, a 
hardware and software 
combination, gives you a 
means of making a specific 
choice during initial char- 
acter entry. It is useful for 
word- and data-processing 
applications, Telex trans- 
missions, typesetting, and 
typewriting. According to 
the manufacturer, by using 
an Asiagraphic descriptor 
as the input character, you 
can achieve more than 
9096 accuracy in your se- 
lection of Chinese charac- 
ters and approximately 
85% in Japanese. Asia- 
graphics has more than 
6600 characters in memory 
and associated graphics 
data to draw and display 
another 4800. Both the 
Phonetic and graphic in- 
ventory can be expanded 
to include more than 
15,000 characters. 

The complete Asia- 
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graphics hardware and 
software system is based 
on the Hewlett-Packard 
HP-85 computer with asso- 
ciated disk drives and op- 
tional printers. The soft- 
ware is available separate- 
ly. For further information, 
write to Asiagraphics, 141 
Mt. Sinai Ave., Mt. Sinai, 
NY 11766. 


Jobstream CP/M 
Deslgned for TRS-80 

Aton International's 
Jobstream CP/M 2.2 oper- 
ating system is designed 
for data-communications 
and business data-pro- 
cessing applications. Ac- 
cording to the manufac- 
turer, Jobstream can in- 
crease the average speed 
of disk operations by as 
much as five times be- 
cause it buffers several disk 
tracks in RAM (random-ac- 
cess read/write memory]. 
Currently produced for 
Radio Shack TRS-80 
Models 1! and 16, Job- 
stream automatically per- 
forms readback checks on 
disk-write operations for 
improved data reliability. 
Jobstream can handle 
user programs as large as 
62K bytes and has usable 
file-storage capacities of 
more than 580K bytes on 
a single-sided floppy disk 
or more than 1.2 mega- 
bytes on a double-sided 
double-density floppy disk. 

Two versions of Job- 
stream CP/M 2.2 are pre- 
sently marketed: Level | for 
systems with 64K bytes of 


480 October 1982 © BYTE Publications Inc 


RAM and Level 11 for 
96K-byte systems. The re- 
spective prices are $179 
and $235. Order from 
Aton (international inc., 
260 Brooklyn Ave., San 
Jose, CA 95128, (408) 
286-4078. 

Circle 535 on inquiry card. 


Apple 
Business Programs 
Micro Business Solutions 
offers a range of business 
programs for small busi- 
nesses, associations, and 
taxpayers. For the Apple 
Il, the company has its 
Micro GL (General Ledger) 
Ill system. It can be used 
with floppy- or hard-disk 
systems to provide up to 
1000 accounts and 9000 
transactions. А double- 
entry system, Micro GL Ill 
catches out-of-balance 
transactions for correction. 

The CPA Partner, de- 
signed for the Apple Il, is a 
client write-up and billing 
System that can manage 


500 clients, 300 general- - 


ledger accounts, and 99 
departments, with inte- 
grated billing. It also sup- 
ports ЗО professionals with 
utilization analysis, invoice 
and statement  prepara- 
tion, and complete billing 
reporting. 

Also engineered for the 
Apple 11 is a professional 
time and billing system 


called Pro Partner. Cap- ` 


able of managing 30 pro- 
fessionals and 500 clients, 
Pro Partner provides utili- 
zation analysis, invoice 
preparation, and discount 


and value billing. In addi- 
tion, it can hold in-process 
charges for billing at a later 
date. 

For full details, contact 
your local dealer or Micro 
Business Solutions Inc., 
622 Plymouth Lane, Fos- 
ter City, CA 94404, (415) 
3433956. 

Circle 536 on inquiry card. 


CP/M- and MP/M- 
Compatible 
Worksheet 

The Wedge is a CP/M- 

and MP/M-compatible 
electronic worksheet from 
Systems Plus that can be 


_interfaced with most word 


processors. It supports 52 
columns and 400 rows, 
split-screen formatting, in- 
sertion of rows and col- 
umns, format changes, 
and worksheet scrolling. 
W edge's built-in calculator 
lets you enter formulas us- 
ing simple arithmetic sym- 
bols. Each formula can be 
up to 60 characters long, 
and formulas can combine 
numbers with multiple 
references. Extensive Help 
routines are standard, and 
Wedge can use the ad- 
vanced features of many 
word processors. 

Wedge comes with 
quick reference and lesson 
cards, installation’ manual, 
and an 80-раде applica- 
tions manual. The sug- 
gested retail price is $295. 
Contact Systems Plus Inc., 
1120 San Antonio Rd., 
Palo Alto, CA 94303, 
(415) 969-7047. 

Circle 537 on inquiry card. 
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Intelligent Language 
Controller 

Controlex Corporation 
has introduced an intel- 
ligent high-level language 
controller known as the 
CS105. intended. for 
industrial. and process- 
control applications, the 
С5105 has ROM-resident 
FORTH that consumes 
70% less time to write and 
debug than the average 
assembly-language pro- 
gram. In the “host” mode, 
the CSIO5 serves as its 
own development system. 

All С5105 hardware is 
contained in small plug- 
gable modules enclosed in 
a metal chassis. Its control 
module contains a printer 
interface, real-time clock, 
and a host/target switch. 
Other С5105 modules 
available include a central 
processing unit, 16K-byte 
memory units, a universal 
МО, analog-to-digital and 
digital-to-analog conver- 
ters, and a display and an- 
nunciator. System memory 
is configured as a ''solid 
state disk" that's set up 
under the FORTH conven- 
tion as 40 screens. 

The standard С5105 
configuration is supplied 
with a 5¥%-inch-high EIA 
[Electronic industries 
Association) rack-mount 
card cage, backplane and 


Washington Computer Services 


97 Spring Street 
New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 
In N.Y. State and for technical information: (212) 226-2121 
HOURS: 9 AM-5:30 PM (EST) Monday-Friday 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the fully assembled and tested business and 
scientific computer systems which we offer: 

The Premier Multi-User Computer System 

8000 SX, multi-user, multi-processor, turbo DOS 
CPM 2.2. FULL 2 YEAR WARRANTY! 

500015, 5-100 desk top mainframe 

. On-Site Service Contracts Available 


$CALL 


INTERNATIONAL 


EN a 7 BOBO, 16 bit processor. 
i ; 2—8” 0500 disk drives. 
128K RAM (to 256K). 
15” screen 
1024 х 1024 graphics. 
= CP/M-86, MS-DOS. 
Green or color. 


This new state-of-the-art work station 


out-performs all others 
near its price range. $ 3 500 00 
Prices start below - 
NEC РС-8000 Personal Computer 
The Professional’s Work Station 
NEC on N.Y.S. Contract #P-07220 
CORV US Concept—68000, 32 bit. 256k. network. 15" 120x56 
+ HiRes screen, W.P. software, CP/ M Emulator from less than $5000 


d JUR 68000 16 bit multi-user, S-100. UNIX V. 7 $CALL 
А Атев 8086 16 bit, 128K ВАМ, S-100. Syst. #2 $3499 
XEROX. HEGRE 
= Californi 

Ec (8008000 ALTOS 

— ЛЫР teen ADVANTAGE 
Поб аереуукз 00008 NorthStor & HORIZON 
SCION MicroAngelo Hi Res Graphics Systems $CALL 


Similar savings on SSM, DELTA, DYNABYTE, TELEVIDEO, DIGIAC, ZENITH, ADDS, 
DEC. DATA GEN.. ATARI. TECMAR AND MANY OTHERS 


PLEASE! 


special consideration. Leasing available. 


HARD DISK SPECIALS 8 e... 
UP LEP 


Do not confuse us with mail order dealers. We are a 
full service distributor serving the data processing & 
installation needs of business & industry from micros to mainframes. 
System houses, Educational institutions & governmental agencies given 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


« WASHINGTON Y} est. 1912 


ELECTRIC COMPANY 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 


an affiliate of 


TELEX: 12-5606 CABLE: WASHCOMP NYK 


CORVUS ПЕШЕНЕ 
PRINTERS 
Teletype 40. 300 LPM-typerwriter quality, RS-232 from Only 
interface. This quality printer is available in many $3200 
configurations including forms access, quietized case, etc. 
Teletype 43 from $995 
ANADEX DIABLO MANNESMANN TALLY 
CENTRONICS EPSON NEC AMERICA 
C. ITOH FACIT QUME 
DATA PRODUCTS OKIDATA _ SMITH CORONA 
DIGITAL EQUIP. CORP. OLIVETTI TELETYPE 
INTERGRAL DATA SYS. QANTEX TEXAS INSTRUMENTS 
8” DISK DRIVE SALE Now! 
B” SHUGART SABOIR $385 B”SHUGARTSAB51R $540 210г$1025 
QUME DATATRACK В $550 2 for $1050 
Enclosure, power supply for 2 8" drives A& T $350 
MORROW DISCUS 2D + CP/M® MICROSOFT BASIC, CONT. $950 
TERMINALS . PMMi MODEM $359 
AMPEX DIALOGUE 30, 80, B1 Lowest Prices $CALL 
Zenith ZT-1, BO x 24, autodial modem, VT-52 compatible $669 
TELETYPE ADDS IBM 3101 
TELEVIDEO ANN ARBOR DIGITAL EQUIP. CORP. 
LEAR SIEGLER VISUAL HAZEL TINE 
SOFTWARE 
DBASE Il $525 WORDSTAR $300 
MBASIC-BO $275 MAILMERGE $110 
MBASIC COMPILER $316 DATASTAR $230 
FORTRAN-BO $349 CONDOR Ill $7 16 
COBOL-BO $574 MILESTONE $235 
PL/1-B0 $425 SUPERCALC $221 
PASCALMT + V5.5 $39B ЕМ5-В0 $649 
WHITESMITH’S С $660 SELECTOR V $396 
СВ-ВО $420 SPELLGUARD $236 
PEARL (LEVEL 3) $549 SUPERSOFT SCALL 
LIFEBOAT SOFTWARE — SCALL AMERICAN BUS. SYST. $CALL 
PEACHTREE $CALL ACCOUNTING PLUS SCALL 
GRAHAM-DORIAN SCALL BSTAM,BSTMS $200 
STRUCTUREDSYST. $CALL VANDATA/OSBORNE $500 


В” SOSS: Catl For Other Formats 


N. Y. State agencies, municipali- 
ties, and schools — call us for 
information on our 0.6.5. term 
contracts on hardware & software. 


For fast delivery, send certified check, money order or call to arrange direct bank wire transfer. Personal or company checks require two to three weeks 
toclear. Prices subject to change without notice; call for latest prices. Prices inciude 3% cash discount. N.Y. residents add sales tax. Qantex is a trade- 
mark of North Atiantic industries, Inc. Accounting Plus is a trademark of Software Dimensions. CP/M® is a trademark of Digital Research. АП sales 
subject to our standard sale conditions (available on request). Call for shipping charges. Above prices do not include customization or installation. 


Circle 408 on inquiry card. 
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control, central processor, 
and two memory mod- 
ules, expandable to four. 
The single unit price is 
$2995, including FORTH 


and documentation. OEM 
[original equipment manu- 


id 


fF Opin a 


f Be ic PE | 


facturer) configurations 
and prices available upon 
request. Contact Con- 
trolex Corp., 16005 Sher- 
man Way, Van Nuys, CA 
91406, (213) 780-8877. 

Circle 538 on inquiry card. 


Thea 
Saas & 


16-Bit Processor 
from intel 


Intel 
released its 


Corporation has 
16-bit iAPX 
186 (80186) single-chip 
processor. The device con- 
tains a 16-bit central pro- 
cessing unit and functions 
normally found in single- 
chip processor Subsys- 
tems. Housed in a 68-pin 
chip carrier, the device can 
take the place of 15 to 20 
integrated circuits at a 
lower cost, according to 
Intel. It's compatible with 
existing 8086 and 8088 
software and is said to 
have twice the perfor- 
mance of the standard 
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5-MHz 8086 processor. 
Other iAPX 186 features 
include 10 new instruc- 
tions and onboard hard- 
ware that increases the 
speed of multiplication 
and division operations 
five times. 

The iAPX 186 has an in- 
troductory price of $50 
each, in quantities of 100. 
Full applications informa- 
tion and technical specifi- 
cations are available from 
Intel Corp., 2625 Walsh 
Ave. Santa Clara, CA 
95051, (408) 987-5084. 
Circle 539 on inquiry card. 


able fram Photo Chemical 
Products of California, 
18031 Susana Rd., Rancho 
Dominguez, CA 90221, 
(213) 603-0400. 

Circle 543 on inquiry card. 


Dot-Matrix Plasma 
Displays 

The РС17ОО series of 
dot-matrix graphics plasma- 
display modules is based 
on a thin, DC gas dis- 
charge panel with associ- 
ated X and Y drive sections 
and a control circuit. Pro- — 
duced by Photo Chemical 
Products of California, the 
modules are useful for ap- 
plications that require full 
graphics capabilities, multi- 
ple languages, and sym- 
bols in a variable-size for- 
mat. Standard features in- 


MX-80 
Ribbon Cartridges 


clude a neon-orange Continuous-loop ribbon 
screen color, an 8-bit | Cartridges for Epson 
multifunction /O port, in- | MX-80 and IBM Personal 
dividual random-dot аа- | Computer printers are 


available from Data Sys- 
tems. Each cartridge con- 
tains 20 yards of nylon rib- 
bon formed into a loop 
that permits use of both 
sides. A single cartridge 
costs $8.95, a dozen are 
priced at $7.95 each, and. 
in lots of 1000, the cost is 
$5.13. Prices include ship- 
ping. Contact Data Sys- 
tems, POB 99, Fern Park, 
FE. 32730, (305) 788- 
2145. 

Circle 544 on inquiry card. 


dressing, two-step bright- 
ness and blanking soft- 
ware control, a flat-panel 
design, and your choice of 
l-bit serial or 4-bit parallel 
writing-in modes. Power 
requirements are +5 volts 
DC and +185 volts DC. 
Three models are cur- 
rently offered: 64 by 256 
dots, 96 by 240 dots, and 
128 by 256 dots. Prices 
range from $564 to $792. 
Full purchasing and tech- 
nical information is avail- 


Where Do Mew Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from “new product" or "pressrelease" copy sentbythe 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 


pliers to this marketplace. The information is printed more or less | 
as a first-in first-out queue, subject tc occasional priority modifica- 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the “What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 


A-D CONVERTER 6522 APPLE Il INTERFACE SPEECH SYNTHESIZERS 


Ta 


The JBE 6522 Parallel Interface for the 
Apple 1 Computer, plugs directly into 
any slot 1 through 7 in the Apple. This 
card has 26522 VIA'sthat provide: 


e Four8bit bi-directional I/O ports 

° Four 16 bit programmable timer/ 
counters 

* Serial shift registers 

e Handshaking 

A 74LS05 Is for timing. Four 16 pin 

sockets provide easy connections to 

other peripheral devices. (Dip Jumpers 

with ribbon cables are also available 

from JBE.) The 6522 Parallel IO 

card interfaces to the JBE EPROM pro- 

grammer. 

Understanding of machine language re- 

quired to use this board. Inputs and out- 

puts areT TLcompatible. 


SPEECH SYNTHESIZERS 


JBEs Speech Synthesizers use the 
Votrax SC-01 Phoneme Synthesizer 
chip. The SC-01 phonetically syn- 
thesizes continuous speech of 
unlimited vocabulary. The SC-01 con- 
tains 64 different phonemes and 4 
levels of inflection accessed by an 8 bit 
code. It requires 10 Bytes per second 
for continuous speech. Both boards 
have an audio amp for direct connec- 
tion to an8 ohm speaker. 


Documentation includes basic user 
programs, phoneme chart and listing 
of coded words tohelp youget started. 
Documentation for the Apple 
Не Speech Synthesizer includes a disk 
with text to speech program. 


81-088 Apple Il Speech 


JBEs 16 channel A-D Converter plugs in- 
to your Apple ił computer. it uses an 
ADC0817 which incorporates а 16 chan- 
nel multiplexer and an 8 bit A-D Con- 
verter. The 16 inputs are high impedance 
and the voitage range is 0 to 5.12 volts. 
Conversion time is < 100џѕес. The 
resolution is 8 bits or 256 steps, linearity 
ls + 1/2step.Two 16 pin DIP sockets are 
used for input, GND & reference voltage 
connections. There are 3 single bit TTL 
inputs. Doc. Includes sample program. 


81-132A Assm. $89.95 
81-132B Bare Board $29.95 


EPROM EXPANSION CARD 


79-295A Assm. $69.95 Synthesizer $129.95 
79-295B Bare Board $29.95 81-120 Parallel Input Speech 
Synthesizer $149.95 
Prices Include the SC-01 Chip 
SC-01 sold separately for $39.95 


JBE EPROM Expander for the Apple 1! 
holds six 5V 2716s for a total of 12K 
bytes of EPROM. This board takes the 
place of. the on board ROM in the Apple. 
It is software switchable by the same 
technique used by the Apple Il firmware 
card. Solder jumpers are for reset to the 
Appld ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel V/O to program your EPROMs. 
EPROMssold separately. 


81-085A Assm. $59.95 
81-085B Bare Board $39.95 


JBE's EPROM Programmer is de- 
signed to program 5V 2516's, 2532's & 
2716's. It interfaces to the JBE Parallel 
НО card using four ribbon cables. An 
LED indicates when the EPROM is be- 
ing programmed. A textool zero inser- 
tion force socket is used for the 
EPROM. Comes with complete 
documentation for writing and reading 
EPROM’s in the Apple |I or Apple Il 
Plus. Cables available separately. 


This handy ір (3x7") board is ideal 
for teaching and troubleshooting. It 
has a run—stop, single step switch 
which makes identification of shorted 
lines between address or data-bits 
easy and shows single steps for 
teaching computer logic. The display 
board has 16 Address LEDS, 8 Data 
LEDS & 1 RDY LED. All lines are buf- 


80-244A Assm. $49.95 fered. 
80-244B Bare Board $29.95 80-144A Assm. $49.95 
EXTENDER $12.95 4 Jumpers $17.00 80-144B Bare Board $39.95 


ap JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENOINEERINO, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA e ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 


SEND $1.00 FOR CATALOG (415) 592-8411 A еры VISA 
[me] WILL CALL HOURS: 9am -4pm ^DD $1.50 FOR C.O.D. [sa] 
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compilers 
Available for: 
PDP-11 RT-11/RSX-11 
6809 SDOS/FLEX 
| етай 8080 СР/М 
A Tm 8085 CP/M 
тие" ША * | 780 СР/М 
клу, n 8086 CP/MB6 
8088 MSDOS CP/M86 
OTHERS PENDING 
The full C language, as described in "The 
C Programming Language" by Kernighan 


| —— = and Ritchie. 
Processor Interface introduces the Cartridge Disk Con- UNIX version 7 compatible 


troller tor the S - 100 bus. Configurable for 12 sector ; 
2315 and 5440 type disk drives (1.25- 10 Mbytes per SANING Serer esa R 


diagnostics and technical manual low cost $495.00 ment Corp. SDOS la a trademark of Ѕой- 
Кае к ра —————— 2: мага Dynamics. CP/M 18 a trademark of 
Digital Research, FLEX ia a trademark о! 
Manual onty $25.00 : Technical Systems Consultants 
The performance 


you need at TELECON SYSTEMS 
a cost you can 90 E. Gish Road, Suite 25 
afford £P sates а Dora Rear San Jose, California 95112 
Processor Interlaces, mr rid bs а Ет Grove. W1 53122 | 408-275-1659 

14 - 12: 
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Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 


18085 - 280 


Structured Assembler 


Get the benifits of high level 
programming with the efficiency 
of assembly language 

Features: 

PASCAL-LIKE STATEMENTS 
AUTOMATIC INDENTING 
RELOCATABLE ASSEMBLER 
LINKER GENERATED LISTINGS 
Available lor: 

CP/M $149 
TRS-80 $149 


ISIS $329 
Specify disk size/density - CPU make/model 
Check - Money Order - Master Card - Visa 


BLACKBEARD ASSOCIATES 
13534 PRESTON ROAD 
SUITE 443 

DALLAS, TX 75240 

(214) 255-9347 


PACIFIC 
EXCHANGES 
100 Foothill Bivd. 
San Luis Obispo, CA 
93401. In Cal. cal! 
eee, (800) 592-5935 or 
t ia (805) 543-1037. 
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Get Serious About l Sine; Wr. | 
2хв1 0; 7" PC/FORTH 
Computing | Complete FORTH program development systems 


е: . for the IBM® Personal Computer. Pockage: 
PROFESSIONAL KEYBOARD. Makes your 2X81 easier to include interpreter/compiler with virtual memory 
use. Enter programs quickly and error-free. Plugs | a dit А dit 
straight into your 2X81 without any soldering, Has 47 Se HE CORO, EUSA ев PONE 
keys and a full space bar. 585.00 M assembler, decompiler, utilities, file and record 
32K ВАМ. Expand the memory capacity of your 2X81 access modules, and many demonstrotion pro- 
with this direct-plug-in module. Fully compatible with groms. 100 poge user monual,... $100.00 
Sinclair's 164 RAM (to give your 2X81 system a full . | i ‚ І 
48К). $99 95 Flooting point arithmetic extensions and cross 
64K RAM. Expand your 2Х81 memory capacity to its compiler ovailoble ot odditionol cost. 
maximum. Plugs indirectly to your 2X8 1. $149.95 е 
байна m Giai Ready to run under PC-DOS or CP/M-86 
MULTIFILE PLUS. GAMES Stondalone version available soon. 64 kbytes 


Data storage system for ik to MAU RAM and two disk drives recommended. (IBM 


64K systems Flexible. uset- унуда is o registered trademork of Internotionol 


defined setup Includes pro-  — пенш! play $9.95 Business Machines Corp. CP/M is a registered 
gram ‘ape. detailed instruction ipa [nee 


manual. 3 dala tapes. storage гәр the tings $9.95 trodemork of Digital Reseorch, Inc.) 
case TARA 
£34.05 Ponca oven $18.95 
Call (716) 874-5510 for Visa, MC Orders. Laboratory Microsystems 
4147 Beethoven Street 


а DS ТО ПЕ ия Los Angeles, СА 90066 


Mal order to 1585 Kenmore Ave.. Buflalo N.Y. 14217 (213] 306-7412 
Checks or money orders. No CODs. Add shipping. 


Circle 173 on Inquiry card. Circle 218 on Inquiry card. 


Now...You Can Monitor 
7 Most Important 
RS-232 Interface Lines 


T Made in America 
RS-232-INTERFACE TESTER 


connects in series with any RS-232 тїегіасе LED's 
clearly display status ol 7 functions transmit data. re- 
ceive data, request to send. clear to send. data set 
ready. carrier detect, data terminat ready Requires no 
power: may be left in permanently Satisfaction 
guaranteed. ORDER NOW! Only 539.95 ppd (IL res 
add 5% sales tax}; we accept MC. Visa FREE ilus: 
trated catalog of problem detecting equipment Phone | 
815/539-5827. Make checks payable ta 


BB electronics 
Box 475-8; MENDOTA, IL 61342 


Circle 34 on inquiry card. 


LOOK TO THE FUTURE... 


EPROM-32 


The only EPROM programmer you need! 


x wes ve (S n EPROM programmer for single supply 
(+ SV] EP 

* Progams ме, 1K through 16K (byte) EPROMs plus future 
32K EPROMS. 

* EPROM can be verified through a port or located in memory 
space for verification and use. 

« Personality Modules adapt board to different EPROM types: 
PM-1—2508, 2758 PM-3—2732, 2732A РМ-6 —68764 

2516. 2716 PM-4— 2564 PM-7 —2528 

PM-2—2532 PM-5—2764 PM-8—27128 

« Single zero-insartion-pressure socket accommodates both 24- 
pin and 28-pin EPROM packages. 

* On-board DC-to-DC converter with adjustable regulator for pro- 
g am ming voltage. 

ouble-sided PC board with solder masks, silkscreen and 

e plated contact fingers. 

* 8080/280 control software includes commands for program- 
ming, verification, disk 1/0 and editing. 

* Comprehensive user's manual contains source listing of con- 
trol software. 


MicreDynamics (assembled à tested) 


Corporation Price includes EPROM-32, documen- 
PO. Вох 17577 tation and two Personality Modules 
Memphis, TN 38117 (802209) warcond inet sigle dens 
€0n8 inch single dens 

(901-785-0619 — ty CP A&- compatible diskette — $9.95. 


MasterCard & Visa TN residents add 6% sales tax. 


Circle 428 on Inquiry card. 


/ MPPIOO | 


og rammable, 
гау // PAL TAKES THE 8c 
, 


та Tate 


EMULATOR 


DIGITAL ОЕ MEDIA 


INTRODUCING IPP100 


Vert Ê j KI H Pp PROD вла В С аға, аку с» OF PPA ылышы б за PAN Fab أا‎ 
ANG STOLA T3227 A UV EPAQOMS, DULT ON THE 5100 OOUBLE-SIDEO PCB WITH Ore 
BOARD MCAATOSPS MICAOCOMPU TERA ШЫГ 
IPP100 HAS THREE E MODES Of OPERATION 

= INTERFACES ECT WITH S100 BUS 

a WT H OUR 5100 EMULATOR. WILL INTERFACE R$232c 
CR PROGRAMS ^ DIREC) t Y FROM USER'S UY EPROM 


THE PPOO SOFTWARE COMPATIBLE wale РАД АЙЫ 
ышы E vou anr HOT ды hA wH THE 
MPLIGITY OF THE PAL APPLICAIKIM AND Па nf 
VELOPMENT we RECOMMEND Trad you i соны 1 = cm лә» оз eee > 


АГАҢ А Е FA DOOTTAL. ЫЕ САА. 


aaa) 
131 3 
AL олу Oct 31 
Patan Poss © Gitex 
0 оыгсе bid = 
a 
CUSTOM FIRMWARE ISAVAILABLE FOYOURSPEC NEED и 


TODRDER АМУ OF THE ABOVE, WAITE TO: О.М .1. 
6440 W.BATH STR., LOSANGELES, CA. 20045 


ORCALL: 213/670-1055 STAWLEYFIALA шш, eo emai 


Circle 135 on Inquiry card. 


U.K. AND EUROPE: CONTACT VINCELORD LTD. 47 GOLDHURST TERRACE LONDON NW6 


“THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


2-80 CPU! 64K RAM! 
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Schematics — $5. 


And Soldered Add $50. 


For All Sockets Installed 
WANT MORE INFO? 
Full Documentation and 
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no compromise, high performance, American engineering! The Big Board gives you all the most needed BASIC 1/0) 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to гип the 
latest version ої CP/M". Just imagine all the off-the-shelf software that сап be гип оп the Big Board without any 


THE BIG BOARD PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, $399 00 (64K KIT 


SIZE: 84 х 13% IN. 


modifications needed! Take a Big Board, add acouple of B inch disc drives. power supply. an enclosure, C.R.T., SAME AS AN 8 IN. DRIVE. 
and you have a total Business System for about 1/3 the cost you might expect to pay. REQUIRES: -5V @ 3 AMPS 
FULLY SOCKETED! FEATURES: (Remember, all this on one board!) Mu ees 
64K RAM 24 x 80 CHARACTER VIDEO 


With a crisp, f{ticker-tree display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video orsplit video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case 


Uses Industry standard 4116 RAM'S. All 64K is available to the user. our VIDEO 


and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


Z-80 CPU 


Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 FLOPPY DISC CONTROLLER 
INTERUPTS. Fully buffered and runs 8080 software. Uses WD1771 controller chip with a TTL Data Separator for enhanced 


reliability. IBM 3740 compatibie. Supports up to four Binch disc drives. Directly 


SERIAL /О (OPTIONAL) compatible with standard Shugart drives such as the SA800 or SABO1. Drives can 
Full 2channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 


be configured for remote AC off-on. Runs CP/M* 2.2. 
RS232! For synchronous or asynchronous communication. In synchronous TWO PORT PARALLEL I/O (OPTIONAL), 


mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. Uses Z-80 PIO. Full 16 bits, fully buffered, bl-directional. User selectable hand 
| Price for all parts and connectors: $49 shake polarity. Set of all parts and connectors for parallel 1/O: $19.95 
BASIC 1/0 REAL TIME CLOCK (OPTIONAL) 
Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded Uses 2-80 CTC. Can be configured as a Counter on Real Time Clock. Set ofall 
keyboard for input. Output would be on the BO x 24 Video Display. parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 


The popular CP/M* D.O.S. to run on Big Board is 
available tor $159.00. 


BLANK PC BOARD — $149 


The blank Big Board PC Board comes complete with full documentation 
(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 


and a diskette with the source of our BIOS, BOOT, and PFM 3.3MONITOR. p e | E C UT! 
ы 


PFM 3.3 2K SYSTEM MONITOR 


The real power of the Big Board lies in Its РЕМ З.З оп board monitor. PFM commands include: Dump Memory, Boot CP/M", Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Write I/O Ports, Disc Read (Drive. Track. Sector). and Search. PFM occupies one of the four 2716 EPROM locations provided. 
7-80 15 a Trademark of Zilog. 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order, VISA, MC, cash accepted. We will accept COD's (forthe 


Digital Research Computers re | 
(OF TEXAS) Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 


P.O. BOX 401565 e GARLAND, TEXAS 75040 ® (214) 271-3538 USA AND CANADA ONLY 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 


**1 TO 4 PIECE DOMESTIC USA PRICE. 


514” Floppy Disk Drives an BE OS ay 


8086 OEM SYSTEM 
(Direct ІВМ® Plug-in) 


TANDON Mode! TM 100-1 .. $199* ea. 
TANDON Model TM 100-2 .. $269" ea. 
12" Green Phospher Zenith Monitor . . $109” ea. 


Also available - TM 6025. 6035. and 
603E Winchester Drives. 


Verbatim’ 


Floppy Discs 
SAVE 40% completo ist. 
4 se Specify soft, Prica/10 


10 or 16 sector 
MD525 1 aide/dbl dens 


For info or orders 


call — 316-683-9225 MD550 2 sides/dbl dens 


MD577 1 side/7 7 track 


or 316-685-9445 


i ifi * HARDWARE 
MC / VISA or C.O.D. with certified check Ie УЛЛУ КЕТҮ 


or money order. Kansas residents add WITH OMA FLOPPY CONTROLLER, INTERRUPT 
3% sales tax. CONTROLLER, PROGRAMMABLE TIMERS, 3 
p анек ОЕ DRM WT BOT STAA 
Ы hipping. ITH A 

ee Seen LOADER FOR CPM/85™. 


— 128K BYTES DYNAMIC RAM BOARD. 
— 4.SLOT MULTIBUS CARD CAGE, WITH COM. | 
PLETE DOCUMENTATION AND SCHEMATICS; 
Computer AM EER. „у; вше: $1250. 
$ e SOFTWARE 
— CPMIB6 O.S. WITH COMPLETE UTILITIES. , . $250. 
—OFF THE SHELF DELIVERY — 


G-H Computer Systems, Inc. 3DGE MICRO SYSTEMS й 
fel treet 195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 
set var поез | TELEPHONE: 408-738-4729 
i * litus TM of iron “ACER ГЫ of Cépity Reach 


MD557 2 sides/7 7 track 


# Critically Certified 
Soft sactor 
FD34-9000 1 aide/sgl dens 
FD34-BOOO 1 side/db! dens 
FD34-4001 2 side/dbl dens 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 172 on inquiry card. Circle 147 on Inquiry card. Circle 225 on inquiry card. 


сл. NOT 5 MEGABYTES 
BUT 10 !!! 


ATARI = S-100 $1995 APPLE 


Rp taal STER QI a TRS-80 


800(16К)............... ee азоо Bk" 10 MB HARD DISK DRIVE 
SMART CONTROLLER 
S-100, APPLE OR TRS-80 
COMPUTER INTERFACE 


POWER SUPPLY - ENCLOSURE - FAN 
ALL CABLING 
COMPLETELY ASSEMBLED 
AND TESTED 


Double Your 
; 54” disk storage 
ca paniy without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your 544" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
БИ” drives — simultaneously. 

Call 714/275-1272 today & 


ASC W10 CURRENTLY RUNS 

Prices subject to change without notice. ON THE FOLLOWING DISK 
Shipping extra. No tax out of state. OPERATING SYSTEMS: CP/M 
Ca. residents add appropriate taxes. 2.2, APPLE DOS, TRS-80 


WE ARE AN AUTHORIZED ATARI SALES AND LOOS 
SERVICE CENTER 


“лм IASC ч 
{ COMPUTERTIME, INC. Е 
Ь d 


р.0. Вох 615 
Lexington Park, MD 20653 
P.O. Box 216 (301) 863-6784 
Kentfield, CA 94914 


CALL TOLL-FREE 800-227-2520 LDOS 1s a trademark of Logica] Systems inc 
In California 800-772-4064 TRS-BO 1% à trademark of Tangy Corp. 
For product and price list: send 62.00 for shipping. 


or write for details. 


C.D.R. Systems inc. 


Controlled Data Recording Systems, Inc. 
T210 Clairmont & Mesa Blvd 
San Diago, CA 92111 


Circle 97 on inquiry card. Circle 28 on inquiry card. Circle 63 on inquiry card. 


ANALOC «9 DICITAL | $GOLD DISKS 
DIGITAL ®» ANALOG *ADDS* CP/M” Compatible 


CONVERSION MODULES Z-80 Software 
SOFTWARE VIEWPOINT TERMINALS Z- | R 
GAIN CONTROL An ee Se DIP es he 
кийын bond inst $400 — in [A $495 | program to create 


гы ' тїтїп. high gad low "um - = gin 
fram 1 te 1024 - | i In addition EPI carries printers DEC & Бшм CAM RE 
idee Rr reped elem Miele DG compatible terminals and modems. (C o M) thle сЕ яи 
кч IC) - Bio 15 hhe Items in stock are shipped within 24 hours. y 


Minn and halg amplis; ALL orders shipped COD. All items ате Е2-ТЕХТ WORDPROCESSORIE 
аа ЧАРЫН — Т — anolog te digital new and in factory cartons with manufac- EZ-TEXT will format 


high accuracy i Р 
| - $-MB — turers warranties. your text file the 


way you want it 


For additional details about the AO-100-4 and other =f" 
fine California Data Corporation 100% individually 5 8 SD/ DD 
tested, high reliability products, circle the reader 


service card number below or for faster response ECONOMY Bower-Stewart 


CALIFORNIA DATA PERIPHERALS INC. | „Б Associates 


CO AT 
3475 Old o C-10 | (404) 952-0213 | HAWTHORNE. CALIFORNIA 90250 


Newbury Park, CA 91320 جه‎ 5 13-532-1 237| 
(805) 498-3651 | hne 


E Tráàcemaus Opia Ateari 


Circie 61 on Inquiry card. Circle 145 ‘on Inquiry card. Circle 52 on inquiry card. 


WE WILL NOT ВЕ UNDERSOLD 


* 


SOFTWARE APPLE SOFTWARE COMPUTERS 
MICROPRO MICROPRO CALIFORNIA COMPUTER SYSTEM 
Wordstar $239.00 Wordstar $199.00 Mainframe 2200a $485.00 
Mailmerge 89.00 MailMerge $89.00 2-ВО CPU 2810a $265.00 
Customization Notes $359.00 Spellstar $149.00 64K RAM 2065 $569.00 
Spellstar $239.00 DataStar $199.00 Floppy Controller 2422a $359.00 
Datastar $199.00 Calcstar $189.00 ZENITH 
Calcstar $199.00 Supersort I $159.00 2-89 48K CALL 
MICROSOFT VISICORP Z-90 64K CALL 
Basic Compiler $389.00 VisiTerm $79.00 CASIO FX702P Pocket Computer $179.00 
Fortran 80 $499.00 VisiDex $199.00 Sanyo MBC 1000 64K CALL 
Cobol 80 $695.00 VisiPlot $169.00 Cail For Prices On Complete Sanyo Computer Line 
DATA BASE VisiFile $199.00 
FMSAO $595.00 VisiSchedule $259.00 
dBase |! $599.00 VisiTrend/Plot $239.00 PRINTERS 
—— ڪڪ‎ See VisiPac $539.00 
NEW! IBM PC SOFTWARE NEW! MISCELLANEOUS A дЫ ee ace 
Micro Courier 5219.09 NEC 7730 Parallel $2395.00 
INFORMATION UNLIMITED Screen Director $129.00 NEC 3510 Serial $1 850.00 
Easy Writer $289.00 Executive Briefing System $169.CO NEC 3530 Parallel $1850.00 
Easy Speller 971900 Supercalc $199.00 NEC 8023 Dot Matrix 100срѕ $539.00 
Easy Filer $319.00 Personal Filing System $115.00 OlvetinDvo1t Peter Cual à; 
VISICORP PFS Report Writer $75.00 баш нөө сыы é10dS 00 
Visicalc 256K $199.00 Word Handler $169.00 Par А Oni $855.00 
VisiDex $199.00 CP/M Power $59.00 ерке. CAL 
VisiFile $229.00 ENTERTAINMENT Eson M ОНОР P 
VisiTrend/VisiPlot $229.00 Wizard and Princess $29.00 Е иуда САТ. 
MICROPRO Twerps $28.00 ША kan САП 
Wordstar $239.00 Beer Run $28.00 IDS Prism 80 CALL 
MISCELLANEOUS Zork 1, Il $26.95 IDS Prism 132 CALL 
Бчресвю сузак SAU Deadline $39 Okidata Microline ВО CALL 
Superwriter by Sorcim $289.00 Chop Lifter $24.95 Okidata Microline 82A CALL 
Home Accountant Plus $1 39.00 Pinball $24.95 Okidata Microline 83A CALL 
ENTERTAINMENT Cannonball Blitz $29.95 Oki . ; 

1 А 2 idata Microline 84 CALL 
Deadline $39.00 Knights of Diamonds $29.95 Centronics 739 $675.00 
Temple of Apshai $29.00 Midnight Magic $32.00 Datasouth 180 cps CALL 
Curse of Ra $15.99 Wizardry $45.00 Zenith Z-25 $5. CALL 
Call For More IBM Software And Accessories Time Zone $79.00 RU ен» 

Tuesday Morning Quarterback $24.95 
DISK DRIVES Crush, Crumbie & Chomp $24.95 MONITORS 
СС! 100 for the TRS-80 Моде! 1 Datestones of Ryn $15.99 
5/, 40 track $299.00 Morloc's Tower $15.99 Amdek 12" B & W $109.00 
"ССІ 189 for the Zenith 2-89 Star Warrior $31.99 Amdek 13" Color $329.00 
Бу‹ 40 track $379.00 Snack Attack $23.95 Sayno 9" B&W $135.00 
CORVUS 5M with Mirror $3089.00 Star Blazer $24.95 Sanyo 9" Green $140.00 
CORVUS 10M with Mirror $4489.00 Kabul Spy $29.95 Sayno 12” B&W $179.00 
CORVUS 20M with Mirror $5389.00 Cyclod $23.95 Rune = ere $189.00 
CORVUS Interfaces CALL anyo 13" Color $359.00 
RANA SYSTEMS add-on Disc Drive for the Apple Il APPLE ACCESORIES Zenith 12" Green $95.00 
Elite One 40 Track CALL ADVANCED LOGIC Zenith 13 Color $339.00 
Elite Controller CALL Add-Ram 16K Card $99.00 Electrohome 13" HI-RES 
Elite Two ВО Track CALL Z-Card CP/M for the Apple Il $225.00 Color Monitor $829.00 
j -si : Electrohome 13" Color $349.00 
Elite Three BO Track double-sided CALL Smarterm 80 Column Board w/Softswitch — $249.00 E h 12" BAW 
DISEETTES The Synergizer ectrohome 3 & $179.00 
Al ofthe above plus “The CP/MHandbook" $545.00 Electrohome 12" Green $189.00 
Maxell 5% single side $39.00 2-80 Card by Microsoft $319.00 Electrohome 9" B&W $149.00 
Maxell B single side $49.00 16K Card by Microsoft $159.00 Electrohome 9" Green $159.00 
Maxell 5Y4 double sidt $45.00 32K Card by Saturn $199.00 
Maxell 8 double side $55.00 Keyboard! Enhancer I by Videx $125.00 SPECIAL OF THE MONTH 
BASF 5/4 $26.95 Videoterm by Videx $259.00 RANA SYSTEMS 
BASF B $36.00 Game Paddles by TG $49.00 н ۴ 
Verbatim Бу $26.95 Joystick by TG $49.00 add-on disk drive for Apple II 
Verbatim 8 $36.00 Numeric Keypad by Keyboard Co. $139.00 Elite One 40 track CALL 
ا‎ d phos ALF 9 Voice Board $159.00 : 
abas . ALF 3 Voice Board $229.00 
System Saver by Kensington $75.00 TERMINALS 
IBM PC ACCESSORIES Versacard by Prometheus $229.00 re 
8088 Card by Coprocessor $789.00 ADDS Viewpoint $495.00 
64K Card by Microsoft $435.00 Microbutter Il 16K w/ Zenith 2-19 $679.00 

я graphics $259.00 
Joystick by T & G $49.00 Microbuffer Il 32K w/ hi $299.00 Televideo 910 $595.00 
128K Card $579.00 فت پا ا‎ Wi ا ا‎ Televideo 925 $779.00 

APPLE INTERFACE CARDS BY CCS ; 

192К Сага $629.00 Seri h 39.00 Televideo 950 $969.00 
256K Card $699.00 erial Asynch. #7710 $139. 
Combo Card by Apparat $249.00 Serial Synch.& 7712 $149.00 TELECOMMUNICATIONS 
Call for more IBM PC add-ons Galloro ier Siero саган 

Prentice Star Modem $129.00 
For fast delivery, send certified checks, money RAM Novation Cat Modem $139.00 
orders, or call to arrange direct bank wire Novation D-CAT $149.00 
transfers. Personal or company checks require 16K Ram Kit for Apple tl; TRS80 $17.50 Novation AUTO-CAT $199.00 
one to three weeks to clear. All prices are 200 nano seconds, 4116 chips Novation APPLE CAT $299.00 
mail order only and are subject to change Hayes Smart Modem $249.00 
without notice. Call for shipping charges. Hayes Micro-Modem $295.00 

Hayes Chronograph $225.00 


master charge 


The CPU Shop 


TO ORDER CALL TOLL FREE 1-800-343-6522 
$ 420-438 Rutherford Ave. Dept. BY10 , Charlestown, Massachusetts 02129 


Ped tap bn Са: 


Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6) 
Technical information call 617/242-3381 


Circle 109 on inquiry card. 


TWX- 710-348-1796 Massachusetts Residents call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 


BYTE October 1982 487 


GRAPHIC SOFTWARE ON CP/M FOR 
ENGINEERING & BUSINESS SYSTEMS 


ON PLOTTERS, CAT'S. DOT HATO Mea Ag pire PRINTERS 


PLOTWARE -Z 

TRY 1T OUT ANO BUY 
FROM YOUR DEALER. OR CALL 
THE ENEACOMP COMPANY 


P.O. BOX 20014 
LRMENODD,CO. 80228 


(3031985 - 1648 


PLOTHARE . T GIVES YOU MHXIMUM RESOLUTION GRAPHICS. 
LO Е cua MAPPED тура WITH PO 


PRINTERSIDUME. отав, 
MPATIBLE Pinton” cite kes 


s 
ORM TING DUALITY CHARACTER SEI 1 SHON MERE 1 йт COMPLEK. 
SCAIPT, ITALLICS. GOTMIC. AAABIC. OR 'MAKE-TOÜUN-DRM* |1 
$399 COMPLETE, $35 !MRHURL ОМТ. VISA. M.C. 


L LIS 21.0 LAE” Ш + П ПАР... 


Circle 157 on Inquiry card. 


THE INFLATION FIGHTERS! 
x x x SPECIAL +¥ + + 


4116 250ns B/$9.50 100+ $1.05 ea, 
4116 200ns 8/$11.00 100+ 51.18 en. 
4116 150ns B/$14.50 100+ $1.50 ea. 
4116 120ns 8/916.50 100+ 51,80 ёл, 
21141. 300ns 8/8 12,00 
21 14L 200ns 8/8 13.00 
*4164 200ns $6.45 100+ 85.95 ea. 
* 4164 150ns $7.50 еа. 100+ CALL 
*6116 150ns 56,35 100+ CALL 
*6116 200ns $5.00 JOQ+ CALL 


*1791 Disk Controller 516.50 
*ZB0A CPU $3.00 ea. 
8251 A $4.00 ea. 
2716-1 (5V)350ns B/$5.50 en. $6.25 ea, 
2716 (5V)450ns B/$3.35 ез. 64.00 ea. 
*2132 (5V)450n5 8/85.95 €5.86.95 ев. 
2532 (5V)450ns B/65.95 ea. $6.95 ea. 
21645V 3O0ns 28 pin $18.00 es. 


Allow up to 3 wks, for personal checks to clear. Please include 
phone number, Prices subject to change without notice. Shipping& 
Handling for Chips $3.50. FOB Bellevue, WA. for ali else, Wash. 
residents add 6.5% Sales Tax. 


CHIPS & DALE Master Charge 
10655 N.E. 4th St., Suite 400 Visa accepted 
Bellevue, WA 98004 

1-206-451-9770 


Circle 67 on inquiry card. 


NEW! M-68000 
SINGLE BOARD COMPUTER 
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FEATURES: 

Lé bit Motorola 68009 CPU operating & 10. HEOUK bytesof onboard F'aststsilc RAM, 
tak bytes of on board EPROM space, 7 tevelsofprioritied &ulovecreored tnterrupis, 
2 memor? expansion buses tup ta 256K), 2 serial communicaiion parts (65-21263, 
lé-bitbidirecilonal рага) рог:, 4800 peifpheraleccomodution bus, $xl6-bitcounter/ 
timen with vectared Interrupts, on board real dime clock. safiiwarecompatthle with 
Motorola MEXIKOM board. 


PRICE; 
Bate board with documentation ооа s... 199,95 
MEX6IKDM campalibie monitot la 1744 EPROM yasa“. $110.00 
М60000 CPU & mrmary map PROM saarra musa thatsa 4+ 5105.00 
Shlaping and handling en: iaspermuEvoyreeesagetrersy(9 o vusne 93.00 
(Foielgni) sr durumancepttrdetbbtrbestan (nsi 535.00 
панамы ШЕШ STY АПШ 06 TA 


EM — 714-553-0133 


PO ВОХ 1615 IRVINE, cM 927136115 


Circle 148 on inquiry card. 


ELIZA IS HERE! 


AT LAST! А ЁШ. IMPLEMENTATION of Ihe original LIZA 


program is now illite to run on рое mieeecncmeutiee! 


Created at MIT in 1866, ELIZA has become the world's most 
celebrated artificis! intelllgence demonstration program. ELIZA is 
a non-directive psychotherapist who analyzes each statement as 
you type itin and than responds with her own commentor question 
— and her remarks are often startlingly appropriate! 


Designed to run on а large таіпігате, ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the original 
program so fascinating. 


Now, our new microcomputer version possessing the FULL power 
and range of expression of the original is being offered at the 
Introductory price of only $25. And If you want to find out how she 
does it (or teach her to do more} we will include the complete 
Sources Program for only $20 additional. 


Order your copy ot ELIZAtodayand уси"! never again wonder how 
to respond when you hear someone say "Okay, let's see what this 
computer of yours can actually do!" 
ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS; 
Standard B inch single density tor all CP/M based computers 
$25 tor ELIZA COM - add $20 Ior Micripsoft BASIC-80 Source 


5:4 iacn CP/M for Appia (t equipped with Z-80 SoftCard 
$25 lor EL!2A COM - aad 520 lor Microsolt BASIC -80 Source 


Sv inch Гог 48K Apple I1 wilh Apptesoft ROM and DOS 3.3 
525 Гог Pratactad File - add $20 tor Applesaft Source 


$ inch tor БАК {BM Personal Computer 
$25 tar Protected File- add $20 lor IBM Disk BASIC Source 


5 inch tor Osborne І Microcomputer 
$25 tor Protected Pris - add $20 for Microsoft BASIC-B0 Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 


My LOS ANGELES, CALIFORNIA 90046 
FAA (213) 656-7368 (213) 654-2214 68 


МС, VISA and CHECKS ACCEPTEO 


Circle 26 on Inquiry card. 


e BASF 
FlexyDisks" 
5 1/4 " 


Specify soft, 

10 or 16 sector Price/10 Ргісе/100 
Г. ко сурс=шышышашышы س‎ шош шашы ишы 005089 
1 side/double density $20.00 $185.00 
2 sidedidouble density 34.50 325.00 


а fi Specify soft 

or 32 sector Price/10  Price/100 
1 side/single density $21.00 $195.00 
1 side/double density 29.50 275.00 
2 sided/double density 34.50 325.00 
Certified Check - Money Order - Personal Check 
Allow up to 2 weeks for personal chacks to clear. 
Add $1.50 to each order for U.P. S. shipping chargas. 


NJ Residents add 5% NJ Sales Tax 


EXCHANGE: INL. 


280 Dukes Parkway, P.O. Box 85 
Somerville, N. J. 08876 • (201) 725-6680 


Dealer Inquirles Invited 


Circle 119 on inquiry card. 


МЕСА 


ЕЈ М СОМРАТІВІЕ MEMORY BOARD 


Оп Board Memory Expansion from 64K tu IM Byte 


MAAN Write Protect Command 

Program Contruilled Banking Capability in IZAK or 512K Blocks 
Memory Error Detection 

Flexible Memory Boundary Selection 

On Board Two MDOS Supported Assnchronous RS-232-€ Ports 
Price Starts at $495.00 


161 15, IRVINE, CA 92713 
53-0133 (714) 727-0202 


Circle 149 on inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited апа СОР 


accepted. 


PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401 In Cal call 


(800)592-5935 or 
IOS 454 31037 


Circle 293 on inquiry card. 


CONTROL DATA 


DISKETTES 
5 1/4" SPECIFY SOFT. 10 or 16 SECTORS 


PRICEAQ PRICE/5O PRICE 100 
SSSD $23.00 S1200 8215,00 
5500 ._ 2600 12600 235.00 
0500 32.00 156.00 295 00 

B" SPECIFY SOFT ог 32 SECTORS 
^ PRICENO РАСВО PRICEnOO - 
SSS0. . 52500 512200 $223.00 
SSDD 3000 14500 26300 
DSDD 34B0 165.00 303.00 
CALL TOLL FREE - ORDERS ONLY 


800-824-7888 au гате excerrca 
800-852-7777 roa CA RESIDENTS 


ASK FOR OPERATOR #906 


CHECKS. MO VISA.MC - ADD $200 SHIPPING 
CA RESIDENTS ADD 6% SALES TAX 


P.O. Bax 3304, Saratoga, CA 95070-1304 


Circle 112 on inquiry card. 


NEW! 65-100 BUS COMPATIBLE 


SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 


Ths eurti can dunce d atari ш; ugh: быш computer ox oS {ШИ mti imr adie 
merae Kare! 


FEATURES: 

АМН27®@А'!.ин ЙН о] EPROM орток Sec HAS Late BET esipuries.cne s BIT 
DuIpu sar, ore SHIT ventur ТШ priet villi «тр con imd. vide tra! His 
уто стиль (reviens viria, ial firme, hung, deh шагый 


PRICE: 

Bare boerd with documentation , Ta^ 

Momitur atu deo fermen softcore im EPROM} S5 

Sourcelaimigsivath Maniot purt hase) . a 315 00 

Hard to find Parts Ка tcrystal a ndi usa ink PROM’) А 51500 
Cun РВА, шиш ГЬ АИР La 


EMS. 


UE "bM UENIRE 
714-553-0133 


Circle 150 on inquiry card. 


SPECIALS on INTEGRATED CIRCUITS 
6502 745 10/695 50/6 55 100/615 
6502A/6512A 840 10/795 50/735 100/690 
6520 PIA 5.15 10/490 50/445 100/4.15 


[dcommocdore 


DISK 


6522 VIA 645 10/610 50/575 100/545 

6532 790 10/740 50/700 100/660 SPECIALS 

2114-1200 245 25/230 100/215 

2114-1300 225 25/210 100/200 SCOTCH (3M) 5” 10/245 50/235 100/230 

2716 EPROM 490 5/450 10/400 SCOTCH (3M) 8" 10/2.60 50/245 100/2.40 
| 2532 EPROM 8.90 5/845 10/790 

6116Hrtachi2KX8 CMOS RAM 890 5/845 10/7.90 We ure АЦ өк» 

4116-200 ns RAM 8 for 15 nte tor Uealer an prices. 

Zero Insertion Force 24 pin Socket 200 BASF 5” or 8” 10/2.00 20/195 100/185 

5-100 Wire Wrap Socket 240 Wabash 5” 10/1.80 50/175 100/170 

et es manne enm mare Wabash 8" 10/225 50/220 100/210 


A P Products 15% OFF 


A P Hobby-Blox 15% OFF | 


CS ж ге лоны Rc e Rc Dudes GE Std фи ы са OS TA аб: OL OO ааз Vh GRON D B f 


We stock MAXELL DISKS 


Write for dealer and OEM prices. 
Disk Storage Pages 10 for $4 Hub Rings 50 for $6 
Disk Library Cases 8"—$300 5” — 2.25 


CASSETTES—AGFA PE-611 PREMIUM 


High output, low noise, 5 screw housings. 


We stock the complete line. See us for 
Personal, Business, and Educational | но иа 


requirements. 10/73 50/68 100/.66 
Educational Discounts Available | —————————————————— 


SSA MTS TOSS т ли SEE ЧР ПР Р Ee SET Sere We Wt E DD Eo 


PETSCAN | $345 base price. 


Allows you to connect up to 35 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing config- 


EPSON MX-80 Printer with Graftrax-- 
EPSON MX-80 F/T Printer with Grattrax-i- 

EPSON MX-100 Printer with Graftrax4- 

Zenith ZVM-121 Green Phosphor Monitor 109 


& м 
Anchor Automation Signalman Modems 


All Signalman Modems are Direct Connect. and include cables 
to connect to your computer and to the telephone. Signalman 


| Modems provide the best price-performance values, and start urations Base configuration supports 3 computers. Okidata and Prowriter printers available 
at less than $100. Dealer and OEM Inquiries invited. vic 20 777928 VIC Sargon ll Chess 32 STARWRITER Daisy Wheel Printer F10 1445 
Mark | RS232 VIC 1515 Printer 435 МІС СОВЕ 32 We Stock AMDEK Monitors 
Mark II for Atari 850 VIC 3K RAM 32 Meteor Run (ИМ!) 39 Watanabe Intelligent Plotter 990 6-Pen 1240 
Mark Ill for TIS9/4A VIC BK RAM 53 VIC Radar Ratrace 24 | Staticide anti-static spray 6 
Mark IV for CBM/PET with software VIC 16K RAM 99 Amok (UMI) 20 dBASE II 445 
Mark V for Osborne (Software available) VIC Disk Drive 465 Snakman 15 ——————— 
Mark VI for IBM Personal Computer VIC Pinball 32 Rubik's Cube 13 | ALL 800K and SOFTWARE PRICES DISCOUNTED 
Mark VII Auto Dial/Auto Answer VIC Omega Race 32 Programmers Relerence 15 | ————————-———-—————————— 
үка сне AUI Ша ANSE Spiders of Mars (UMI) 39 Renaissance (UMI) 39 | Synertek SYM-1 Microcomputer SALE 189 
VIC Draw Poker 24 VIC Superslot 23 | KTM-2/80 Synertek Video and Keyboard 349 
DC HAYES Smartmodem 229 у y 
RS232 MODEM — Accoustic 119 NI sis VICTORY Software for VIC KTM-3/80 Synertek Tubeless Terminal 385 
: treet Sweepers 12 Maze in 3-0 12 
AS232 MODEM — CCITT frequencies 175 Night Rider p 177 Cosme Debris 12 


a сч ларе ик а рь ADO SE Мө чеш чэ OH эзан ш POD PEE PEE SST PERN ee ESE SES OSE ES Cee 


Treasurers of Bat Cave 17 Grave Robbers Adventure 1 1 
Games Pack | 12 Games Раск Ii 


———'á € € ш ш ш = = == чч P —— € mmm mmm mmm mm de m шлш шош шш 


TNW 488/103 with DAA 


Ay Alspa Computer, Inc. 


The price-performance leader. Includes 780A, 1 or 2 full 8" 
drives (double density, double sided), 3 serial and 1 parallel 


Compute!'s First Book of PET/CBM 11 ( 
WordPro 3+ — 32K CBM, disk, printer 195 port, and winchester port. Prices start at less than $2000. 
WordPro 4+ — 8032, disk. printer 300 DEALER and OEM inquiries invited. 
SPELLMASTER spetling checker for WordPro 170 MEI CASUM ыт MESE ANO VERE E EE Vos 
VISICALC for PET. ATARI. or Apple 190 
SM-KIT enhanced PET/CBM ROM Utilities 40 EMIT data 
Programmers Toolkit — PET ROM Utilities 35 systems 
PET Spacemaker It ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 | 290-80 64K | 1995 
16K RAM Card Dust Cover for PET or CBM 8 290-82 64K, 1 double dens. drive 2245 
IEEE-Paraliel Printer Interface for PET 110 | 237 1.3 Megabyte Dual Drive — 1355 
ре LOGO IEEE-RS232 Printer Interface for PET 120 | 219 Video Terminal (VT-52 compatible) 695 
ideo гоа Interface 545 The PET Revealed 17 All Zenith Hardware and Software Discounted. 
асас bk Library of PET Subroutines 12 | 27-1 Intelligent Communications Terminal 550 
780 Softcard and CP/M 29s | SADI Inteligent IEEE-RS232 or parallel 235 | Z100 18-bi/B-bit System CALL 
Paraki Printer Interlace/Cable g5 | Programming the PET/CBM (Computel) — R. West 20 | —L—————————— —————————————— ——————————————— 
Integer BASIC Card 150 Compute! First Book of VIC 11 
Grappler Interface 139 Whole PET Catalog (Midnight Gazette) 6 
Apple Paddle Pair og | 4 Part Harmony Music System for PET 60 
T G Products Joystick for Apple 48 Color Chart Video Board for PET 125 
T G Paddles 32 | РЕТ Fun and Games (Сиѕођ 11 
DC Hayes Micromodem |! 299 USI Video Monitors ~ Green or AMBER 20 MHz hi-res 
аа 0 Column Card : 25 Dealer and OEM inquiries invited. жн - ae Е д 
ull-ORTH- for Apple (fig-Forth) ووه‎ TRIGO MERERI E tri y "oir M M ar gps! somputer icrosoft 
Silentype Printer and Card 310 | FlexFile for PET/CBM ~ .. $80 | 400- 16K 269 MISSILE COMMAND 29 
Graphics Tablet and Card 645 Database, Report Writer with calculations, Mailing lists. 810 Disk Drive 440 ASTEROIDS ?9 
лез EAS ARMAR bos FORTH for PET full FIG model — Cargill/Riley $50 s ida 023 НА qui A: 
e EDUWARE Software MetacompllerlorFORTHforindependent object code 30 Fede Ata DOS 18 Music оба 35 
GENIS | Courseware Development System 185 KMMM PASCAL for PET/CBM 85 Joysticks or Paddles 19 Caverns of Mars 33 
Unicom Grade Reporting 250 EARL for PET/CBM Disk-based ASSEMBLER 65 16K RAM (Microtek) 69 PAC-MAN 36 
Unicom School Inventory (resource mgmt) 250 iie <P aa PI ag aS ape ame aes ances 32K RAM (Microtek) 99 CENTIPEQOE 3% 
Executive Briefing System with fonts 225 | Super Graphics - BASIC Language Extensions 45 | Pilot 65 First Book of Atari 11 
Apple Dumpling (Microtek) Printer interface 116 | Fast machine language graphics routines for PET/CBM. | Super Breakout 29 Anchor Modam — Atari 85 


RAM/ROM for PET/CBM 4K$75 BK $90 Write for prices on other Atari items, 


WRITE FOR CATALOG 
Add $1 25 per order for shipping We pay balance of UPS surtace 


Apple Oumpting with 16K Butfar 


252 Bethlehem Pike 


Colmar, PA 18915 215-82 2-7727 A B Computers charges on all prepaid orders Prices listed are on cash discount 


Circle 4 on inquiry card. basis Regular prices slightly higher. Prices subject to change 


НҮ-ТҮРЕ 1 & 11 ® QUME 


r BUD A. 
STL UCT 


INTELLIGENT PRINTER INTERFACE 


16,000 BYTE BUFFER / STAND ALONE 
PARALLEL / SERIAL INPUT {BAUO RATES - 50 to 19,200) 


OPTIONS INCLUDE: GRAPHICS e REVERSE PRINT e BOLD PRINT 
UNDER-SCORE e REPRINT OF BUFFER 
ADJUSTMENT OF LINES PER-INCH 
CHARACTERS PER-INCH SELECTION 
DOUBLE LINE 


CUSTOM OPTIONS ALSO AVAILABLE 
A & T FROM 9450.00 BARE BOARD $125.00 


MASTER CARO & VISA ACCEPTED 


WARN ELECTRONICS, LTD. 


Circle 407 on inquiry card. 


Get more out of your 
Apple with the MICRO 


on the Apple Serles 
Vols. 1,2, & 3 $24.95 ea. 


1:800-345-8112 
In PA 1-800-662-2444 


MICRO INK, Inc. 
P.O. Box 6502 
Chelmsford, MA 01824 


Circle 244 on Inquiry card. 


Convert your TRS-80 inlo a 
DEVELOPMENT SYSTEM 


Z-80 In-Circuit 
emulation and ' = 
EPROM/EEPROM 
programming in 

.a single compact 
unit, 


Debug stand-alone 


systems with 

program in 

TRS-80 RAM, : 
then copy working program into PROM. 


Only $329 including personalily module 
for 2716, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. (2732A, 276A PM's $15 ea.) 


ORION INSTRUMENTS 


172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Circle 290 on inquiry card. 


TIRED OF CHANGING 
CABLES AND TURNING 
KNOBS? 


Spartas Самтуеу. ine, 


mus 


ASCI SWITCH 


e Computer Controlled or Manual 
e Command Code User Selectable 
° Select one of two Peripherals 

* Select one of two Computers 

e Asynchronous fo 19200 Baud 

* No External Power Needed 


Call or write 


ADVANCED SYSTEMS CONCEPTS, INC. 
P.O.BOX Q, ALTADENA. CA. 91001 
(213) 684-5461 or 794-2308 


Circle 9 on inquiry card. 


GRAPH-PAK 

Fortran compatible interactive plotting 
package based on CALCOMP standards. 
Output is to MicroAnge!o or to pen 

PlBr ууз «жакс ооа TOP COO 
{CP/M and Microsoft Fortran-80 required.) 
SPRINT 

Hardcopy program for MiccoAngelo 
Output is to L.D.S. or EPSON graphics 
printers. CP/M compatible $125.00 


Laboratory Computer Systems, Inc. 
199 Main Stree. Cambridge. MA 02142 
(617) 547-4738 


Circle 217 on Inquiry card. 


FORECASTING 


EASVARIMA — The first and only microcom- 


puter program to develop and run ARIMA 
(Box-Jenkins) models...all automatically. De- 
signed for the stock or commodity trader. 
Create a database or read Compu Trac files 
directly. Requires no knowledge of statistics. 


$300. 

TWG/ARIMA — The statistician's version of 
EASI/ARIMA. Complete control and more op- 
tions, such as seasional models and Box-Cox 
transformations. $300. 

ELF is our general purpose statistical 
package. $200. 

All are for the Apple 11° with 48K of 
memory, Applesoft" and DDS 3.3. 

Visa and MasterCard accepted. 

Call or write: 


“Же Winchendsa 
3907 Lakota Road 


P.O. Box 10114 
Alexandria, VA 22310 
(703) 960-2587 


"Trademarks of Apple Computer, Inc. 


Circle 413 on inquiry card. 


CP/M COMPATIBLE — CP/M EFFICIENT 


e 4 MHz 2-80А CPU e Two banks of 64K RAM 
e Two RS-232 serial ports e Full centronics 
printer port è True hard disk interface eExter- 
nal DMA 1/0 e Compatible with 5 inch and 
8 inch drives, single/double density eReal 
time clocke 5 volts only at 1.5 amps eCom- 
pact size e Source Listings are included 


EFE 
HEL 
373 N Western Ave.. Suite 12, 


Los Angeles. CA 90004.(213) 461-3262 
Deoter, ОЕМ. Internationol Inquiries Welcome 


SAVE 40% Write for our 
QO complete list. 
4/ ғғ Specify soft, Prica/10 
5 /А 10 or 16 sector = 
#744 1 side/sgl dens 
#744D 1 side/dbl dens 


8 ғғ Specify soft 
or 32 sector 
#740 1 side/sgl dens. ... 
#741 1 side/dbl dens. , . 
#743 2 sides/dbl dens......... 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, М! 48081 


Authorized Distributor 
Information Processing Producta ЗМ 


Circle 226 on inquiry сага. 


YORK 10 
BASF-DPS 


WORLD STANDARD TAPE 


MONEY BACK 
GUARANTEE 


Ee 
| L | 

as COMPUTER GRADE 

"sramcamn сонне BLANK CASSETTES 


the computer 
“ monitored the output to ! 
with a specially built meter and found abso 


roughout the tape..." 
іиќеіу no dropouts th cs Papadopoulos 
Beaverton, 


Саи. rasciants add F4 32105 tax 
Shipping 1 dor. $2. 2 doz $350. 
3 doz. $4 50. Each addons) дог. 
5 50. 
этн call for QUANTITYDISCOUNT 
- | jor amiat = 
ЗММ: М7 ел 
Tadil Caos 
Orders 


Беш.) — бш 213/710-1430 
YORK IO Computerware 


24573 Kittridge St.. B-5 Canoga Park, CA 91307 


Circle 439 on inquiry card. 


Why use their flexible discs: 


BASF, Control Data, Dysan, IBM, Kybe, Maxell, 
Nashua, Scotch, Syncom, Verbatim or Wabash 


when you could be using 


MEMOREX 


high quality error free discs? 


Product Description 


8" SSSD IBM Compatible (128 B/S, 26 Sectors) 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 

8" SSDD IBM Compatible (128 B/S, 26 Sectors) 


8" 


DSDD Soft Sector (Unformatted) 


8" DSDD Soft Sector (128 B/S, 26 Sectors) 


e" 
8" 
8" 


0500 Soft Sector (256 B/S, 26 Sectors) 
DSDD Soft Sector (512 B/S, 15 Sectors) 
DSDD Soft Sector (1024 B/S, 8 Sectors) 


5%" SSDD Soft Sector w/Hub Ring 
5%" SSDD 10 Hard Sector w/Hub Ring 
5%" SSDD 16 Hard Sector w/Hub Ring 


514" 
54" 
514" 


DSDD Soft Sector w/Hub Ring 
DSDD 10 Hard Sector w/Hub Ring 
DSDD 16 Hard Sector w/Hub Ring 


54" SSQD Soft Sector w/Hub Ring (96 TPI) 


5%" 


DSQD Soft Sector w/Hub Ring (96 ТР!) 


CE quant. 
100 price 
Part # per disc ($) 
3062 2.09 
3015 2.09 
3045 2.99 
3090 2.74 
3102 3.34 
3115 3.34 
3103 3.34 
3114 3.34 
3104 3.34 
3481 2.34 
3483 2.34 
3485 2.34 
3491 3.09 
3493 3.09 
3495 3.09 
3504 2.99 
3501 3.99 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; DSDD = Double Sided Double Density 
SSQD = Single Sided Quad Density; DSQD = Double Sided Quad Density; TP! = Tracks per inch 


New... Free Disc Offer on Memorex Flexible Discs! 


Special Offer #1 - Get 20% free discs! 

If you'reselling or using other brands of flexible 
discs, we would like you to try Memorex brand 
discs. Asan incentive to get you to buy Memorex 
discs, we now have a special offer until October 
31, 1982, for anybody selling floppy discs. For 
every case of 100 Memorex mini-discs you buy 
from CE for resale, you'll get 20 free Memorex 
3481 mini-discs, directly from us. Thereisno limit 
to the numberof discs you can purchase on this 
special offer. This deal effectively givesyounew 
lower pricing on Memorex mini-discs. F or example, 
purchase 100 Memorex 3481 discs for resale 
from CE. The cost is $234.00. You'll also get 20 
Memorex 3481's free (a $46.80 value). $234.00 
divided by 120 discs equals $1.95 per disc! Mini- 
mum order on this offer is 100 discs, but the more 
you order, the more you save. To qualify tor this 
resale bonus, simply tell us you're going to resell 
these discs when you order. 


Special Offer # 2 - Get 10% more free discs! 
if you're a Memorex mini-disc user, you get 1096 
free discs. Every carton of 10 Memorex 5% inch 
mini-discs sold by CE has a coupon good for a 
free Memorex mini-disc. For every case of 100 
Memorex mini-discs you buy from CE, you'll get 
10 free mini-discs directly from Memorex. There 
is nolimitto the number of discs you can purchase 
on this special offer. Offer 3 2 ends on December 
31, 1982. This offer can reduce your cost even 
more. From the previous example, when you buy 
100 Memorex 3481's from CE, with the 2096 
resale bonus, your cost was only $1.95 each. 
With the 1096 user bonus, your cost for 100 
Memorex 3481's would be $195.00 divided by 
110 discs which equals $1.77 per disc. That's 
almost a $57.00 savings per hundred discs from 
our every day low price. As before, the more you 
order, the more you save. All Memorex discssold 
byCommunications Electronics are ofthe highest 
quality, certified 100% error free andbackedbya 
ful one year factory warranty. 


Circle 78 on inquiry card. 


Quantity Discounts Available 

Memorex Flexibie Discs are packed 10 discsto a carton 
and 10 cartons to a case. Please order only in increments 
of 100 units for quantity 10^ oricing. We are also willing to 
accommodate your smaller o.ders. Quantities [ess than 
100 units are available in increments of 10 units at a 10% 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same time and deduct 196; 1.000 
or more saves you 296; 2,000 or more saves you 3%; 5,000 
ог more saves you 4%; 10,000 or more saves you 5%; 
25,000 or more saves you 696; 50,000 or more saves you 
796 and 100,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Memorex compatibility hotline. Dial toll-free 
800-538-8080 and ask forthe flexible disc hotline extension 
0997. In California dial 800-672-3525 extension 0997. 
Outside the U.S.A. dial 408-987-0997. 


Buy with Confidence 

To get the fastest delivery from CE of your Memorex 
Fiexible Discs, send or phone your order directly to our 
Computer Products Division. Be sure to calculate your 
price using the CE prices in this ad. Michigan residents 
please add 496 sales tax. Written purchase orders are 
accepted from approved government agencies and most 
well rated firms at a 3096 surcharge for net 30 billing. All 
sales are subject to availability, acceptance and verification. 
All sales are final. Prices, terms and specifications are 
subject to change without notice. Out of stockitems will be 
placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. International orders are invited 
with a $20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A Add 58.00 per case or 
partial-case of 100 B-inch discs or $6.00 per case or partial 
case of 100 54-inch mini-discs for U.P.S. ground shipping and 
handling in the continental U.S.A H you have a Master Card or 
Visa card, you may call anytime and place acredit card order. 
Order toll-free in the U.S. Dial 800-521-4414. Н you are 
outside the U.S. or in Michigan, dial 313-994-4444, Order your 
high auality, error free Memorex discs today. 


Copyright *1982 Communcations Etactronics” Ad s072182 


Free disc offer 
Save 20%/10% 


modum ieri маг ralh unum 


Order Toll-Free! 
(8ОО) 521-4414 


In Michigan (313) 984-4444 


For Data Reliability —Memorex Flexible Discs 


TM 


A COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 


BYTE October 1982 
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“ANNOUNCING. . . 


An affordable, commercial-quality 
Signature Analyzer. 


ANNOUNCING THE | 
FOX & GELLER RG B Hi Resolution Color 
dBASE |! © RGB Displays 
PROGRAM Signature analysis is an exacting micropro- 
‘Une State Convergence ae cessor troubleshooting tool. The pT 1000 pro- 


vides industry-compatible signatures at a third 
of the price. 


a ийа. Stabia 


# а 157 K Hz 60-40 мз Sync. 
+ Ful! Documantation 
Ф ь 110/220 VAC, Бом. 


a 90 Day Warranty 


™ * Analog Inputs 


Now, without any programming, «9 pists» 528825 nes 12 bs | 


The N.W.S. Inc. «T1000 will perform Signature 
Analysis on most microprocessor-based systems 
and projects. Stable signatures at up to 8 MHz, 
more than sufficient for all В and most 16 bit 
microprocessors. 


Also available, Implementing Signature Analysis, a 
technical manual providing all the details 
necessary to implement Signature Analysis on 
any microprocessor-based design. 


Manual provided with each »T1000, or available 
separately. 


you Can create these in seconds: 119” - $389% 


* MAILING LABELS 
e WORDSTAR FORM LETTERS 


| ба0ріха!5 x 425625 lines, 4B lba 


ІВМ Cabie - $49% 


j Асие Circuli displays 16 Cotors 


e DATA ENTRY / RETRIEVAL PGMS. | f 
e dBASE FILES [Bezels 13" - $17" 


19" - $24% 


Note: Enclosed Models Now Available 


The dBASEII utility program. | —A PPLE- 
Automatically improves and comments 16K RAM DISK DRIVE 


your programs. Many other features. | $59.95 $289.00 
Fully Tested & Guaranteed 


$295 
INTRODUCING dUTILTM 


E n E EE E $279.00 
Implementing S.A. ............. $10.00 


N.W.S. Inc. 
P.O. Box 62 
Westminster, MD 21557 
(301) 875-4054 
(301) 848-4828 


Dealer inquiries invited. 


$99 
Fox & Geller Teaneck, NJ 07666 r 
Р.0. Box 1053 (201) 837-0142 Run 
dBASE- TM Ashton-Tate Dealin' Electronics Dealers or, 
Wordstar TM Micropro Int'l iam = Н eM oni Кн. 


Circle 288 on inquiry card. 


MEMOREX 


Flexible Discs 


Circle 168 on inquiry card. Circle 130 on inquiry card. 


DISK DRIVES 


SANYO EXTERNAL 


3320 
IBM INTERNAL 


3270 


TRS 80 DRIVES LOWEST PRICES 


Bare 5205 [М ТНЕ 
$950 UNITED STATES 


Call collect for our prices. 


(213) 896-2568 


Dealer inquiries invited. .. 8 
C.O.D.s accepted өй» 


THE FLOPPY DISKOUNTER | 
| Р.О. Box 848 : Arleta, CA 9133! 


72 Dysan 


CORPORATION 


Solve your disc problerra, buy 100% surface 
teated Dynan diskettes All orders shipped 
from etock, within 24 hows Call toll FREE 
(800) 235-4137 for prices and trfarraation. 


(NF s i 
A З EXCHANGES 
d 100 Foothill Blvd. 
San Luis Obispo. CA 
93401. (In Cal. call 
(805) 543-1037.) 


Complete 


ORDERS ONLY: 1-800-327-6590 
Voice: 305-877-2830 DATA: 305-877-2829 
638 S. Dillard St. 

all West Orange Shppg. Cntr. 


Go Winter Garden, 
ESET FL 32787-0915 


Circle 163 on Inquiry card. 


RAM 


For ATARI 


48K RAM BOARD FOR THE 400 
with Lifetime Warranty 
* Highest quality available 
• Reduces power consumption 
s Reduces heat | 


s eS RSEN Sprint 68 | 
"MIL V Microcomputer 
LEARANGE SPECIAL | Е 


PERTEC TAPE DRIVES 
T6860-9-25 


48K Board ао — $240 
32K Board 1400-800) $100 


FREE SHIPPING ANYWHERE IN U.S.A. 
INTEC 
PERIPHERALS 
Corp 


CONTROL COMPUTER 

DEVELOPMENT SYSTEM 

6800 MPU, serial 1/0., 46K RAM, dual 8” 
drives, WIZRD multitasking DOS, editor, 
assembler, 16K BASIC, ail for $3949. 


OPTIONS 
С, PL/W, PASCAL, FORTRAN, EROM pro: 
grammer, analog VO. parallel 1/O, 488 


(744) 973-4773 


SOUTH COAST COMPUTER SYSTEMS. INC. 
1415 E. Mcfodden 
Santa Ana, 92705 


à 
A 
Е , - 
fi т Ф 


Circle 361 on Inquiry card. 


GPIB intertoce, CMOS RAM/batlery, power 
foil detec!/ power on reset 


Wnt Cap 
z Lateryotto, IN 47904 
342 142 8428 


Circle 414 on Inquiry card. 


906 E. Highland Ave. 
San Bernardino, C A 92404 


$E (714) 881-1533 9 


ATARI, 400, 800 sre Trademarks of ATARI, Inc. 


Circle 198 on inquiry card. 


bAWWWW~ATT o: Ы « . . . . Ы LI . LI . + LJ . - - LI LI LI . » . - LI a . - » . » - a LI = . т a Ы 
л го Со е о Те е To tel (Л 


3250 KELLER STREET, #9 


74LS00 SERIES 


741 5123 
7415124 
7415125 
7415126 
7415132 
7415136 
7415137 
7415138 
7415139 
7415145 
7415147 
741 S148 
74LS151 
7AL S153 
74LS154 
74LS155 
74L S156 
74LS157 
74LS158 
74L S160 
741 5161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS168 
7415169 
7415170 
7415173 


74L S249 
74L S251 


Circle 138 on inquiry card. 


RS 232 
RS 232 
RS 232 


— 
кә ٥د د‎ OD о ہہ‎ JUOD دا ما‎ М М со оо со CD со соло со ©: 
UD OU од ощ OVO VOLO 


= EM E em 
о 9 = „ э a a 9 


Computer FCR 


1702 1ns 3.00 2101 450ns) 1.85 
2:99 21102 (250ns LP 1.55 
2716 5v 450ns 3.95 2111 450ns| 2:49 
2716-1 5v 350ns 8:50 2114 450ns| 1:95 
2532 5v A50ns 8:905 21141-3 300ns LP} 2:25 
2732 v 450ns 8.95 2114L-2 200ns LP 2.30 
ro U C t S 2764 5v 450ns Call | TMM2016 200ns} 9:00 
, MOT. 5509 Gall 
ns a 
DYNAMIC RAMS HM6116 150ns Call 
HM6116 120ns Call 


VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUNT! 


SANTA CLARA, CA 95050 280 
16K APPLE 
RAM CARD 


Upgrade your 48K Apple 1! 
to full 64K 


БАРЕ BOARD 
ASSEMBLED & TESTED 


LEDS 


Jumbo Red 
Jumbo Green 
Jumbo Yellow 


CONNECTORS 


Male 
Female 
Hood 


74L S253 
74LS257 
74L S258 
74LS259 
74LS260 
74LS266 
74L S273 
74LS275 
74LS279 
74L S280 
74LS283 
74L S290 
74L S293 
74L S295 
74L S298 
74LS324 
74LS352 
74LS353 
74L S363 
74L S364 
74L S365 
74L S366 
74LS367 
74LS368 
74L S373 
74L S374 
74LS377 
74LS378 


74LS689 


81LS95 
81LS96 
811597 
811598 


Ё 0 Kau Computer Products, 1пс. 
3250 Keller Street, #9 
p! Santa Clara, СА 95050 
(800) 538-8800 
Calif. Residents (408) 988-0697 


10/1.00 
6/1.00 
6/1.00 


3 
3 
1 


= = ра реа рл 
a a 2 . a » » в a т э - > > - . . » и Li 


Meee NNNNNN ON eRe hhehehe | 


сото دیا دی دیا دی دی‎ О їл = СО 00 М со ОЛ ОЛ У Мл 
UNUM UOOQIUOO0OOUUIDUIQD!IUOUO(Q!I:u 


НАНКАМЕН!САНП 


VISA master charge 


EPROMS STATIC RAMS 


LP = Low Power 


150ns 
200ns 


Inc 250ns 2.00 
| э 200ns 1.37 


280 A CPU 5.45 
280 A PIO 5.45 
280 А СТС 7.00 


Call for Complete List 
MICROPROCESSOR 


o 

со 

o 

о 

N 
ш د‎ 4960 р Co co (n 
MANDOR 
Oooooouut 

оо 

Co со 

Pb 

ло) 
ыы Em 
ышы در د ن‎ чо Б 
OU (UD 049 О O 
oooouuoo 


24.00 | REAL-TIME CLOCK 
49.00 MSM 5832 
69.00 6.90 


UPGRADE 


d WE WILL BEAT ANY 
COMPETITORS PRICES! 
9:25 APPLE 
SI s 
9.90 TRS-80 
.00 $30 | 4116 200ns Call Dokay before you buy! 
20 1122 | 810.95 | 


(BOO) 538-8800 


ALL MERCHANDISE IS 100% GUARANTEED 


Disc Controller 
18.95 


1761 34.95 
EB мк | DISKETTES 


Uarts 23.95 


5550 Soft 23.95 
AY3-1014 5.85 VERBATIM 
AY5-1013 3.90 


SS DD Soft 28.95 
AY5-2376 12.00 = 


TR 1602 4.25 IC Sockets 


8 PIN 
Interface 14 PIN 


16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 


ST = Soldertail 
W /W = Wirewrap 


DS8836 1.25 


LINEAR 


LM741 


(ло S О S Eta)‏ ھا ص 


AD 
pb ONO Db DYN 


STORE HOURS 
MON FRI 8.30 AM & 0D PM 


SAT 1000 AM -300 P M For shipping include $2.00 for UPS 


Ground. $3.00 for UPS Blue Label Air. $10.00 
minimum order. Bay Area residents add 6:25 Sales 
Tax. Catifornia residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 


рай зді ПЕЕ 1 IL 


8086/8088 
FIRMWARE DESIGNERS 
SYSTEMS 
PROGRAMMERS 


Use the alternative to PL/M and 
assembler: 


c-systems 
С COMPILER 


IBM PC (MSDOS). 

Outputs assembler source code. 
Allbyte and integer operators. 

PL/M compatibility mode. 

Supports far calls and 32 bit pointers. 
Embedded shell/debug trace. 

Price 5195. 


Contact: 


Fullerton, CA 92631 
714-879-1123 


c-systems 
221 N. Berkeley Ave. 


Circle 59 on inquiry сага. ' 


Flexy- 


©) BASF Disks ? 
` SAVE 40% wiser ou 


5 ГА f ! Specify soft, Price/10 
10 or 16 sector — Ж 

1 side/single density 

1 side/doubie density 

2 sides/double density 


8 гг Specify soft 
or 32 sector 
1 side/singie density 
1 side/double density 
2 sides/double density 


CHECKS -- VISA — MC — C.O.D. 
313) 777-7780 | ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave, ` 
St. Clair Shores, MI 48081 


Circle 227 on Inquiry card. 


Л. 


ATARI: 


ATARI 


| manaset || x 800 COMPUTER (16K) 5629.00 
> © | 800 COMPUTER (48K) ..... $718.00 
с © |400 COMPUTER (16K) ....... $265.00 
5 c |410 PROGRAM RECORDER ... $74.00 
e ‚з 810 DISK DRIVE ............... $429.00 
& | a NEC 8023A-C PRINTER $475.00 


AXIOM GP-t00PTA . зана 85 AXIOMIMP-4PTA ...... $489.95 
. $66. 


ENTERTAINER . n. 95 32K RAM (INTEC) ....... 589.95 
EDUCATOR .............. $114.95 32K RAM (MICROTEK) . $99.95 
PROGRAMMER .......... $52.00 32K RAM (MOSAIC) ... $138.95 
COMMUNICATOR ....... $299.00 48K RAM(INTEC) ....... $189.95 


BOOKKEEPER (KIT) ..... $169.95 128KRAMDISK ......... 
SUPER DISCOUNT SOFTWARE 


CnhopliuterD) ч $2 Shamus (CID) - Peng 
Star Dla? ip FT] Prt nat iba 
Froggér (CIO) Zork 1 (D) 
BO eem (89. Itu itn 

МІВ чун Cien LOI 
пуа ай ue 18) л Чч Раст Cussi riw y Oh 
Matris Акра Ё Го 4Ш! Heat Corarc gf 
Ышы мә 4 Iudi ди Бала А do birea IC) 
ное Ш Foe Wecugor eri DA 
асмап (A) wisteaig{D) 


AOH (AAU 


UPR REREAD EEE ARATE EEE EE 


ee R EMCEE Rae ae KEK ER IKE REAR EKA ELL EKE ELS 


ORDER LINES ОРЕН 
MON-SAT B am - 9 pm 


1 
COSMIC INDICATE APPLE OR АТАН! M 
C 0 М PU T E R S күт Eee en ните M 
228 N. PROSPECTORS RU. Swe tist oer est M 
DIAMOND BAR. CA. 91765 >” a х ч 
[ 
+ 


(714) 861-1265 
Circle 108 on inquiry card. 


+ 


FORTH-32 


IBM PC 


ow you can program using Ihe entire IBM“ PC 

memory The FORTH-32 SEGMENT SENSING language 
makes segment boundaries lransporent lo the pro 
grammer 


The FORTH32" DEVELOPMENT SYSTEM fealwes inler 
mixed 14 and 32 bit addressing modes wilh hg* FORTH 
compabbihty DOS intettace. tull screen ediler assernibDier, 
disassemble). graphics and debug The poweriui QUEST 
CASE slatament wilh single, muitigle and range tabehng 
75 also included 


in addition to FORTH-32™ you wit receive [he QUEST 
PACKAGE BUILDER UTTLITY which transforms user de- 


veloped programs into marketable scitware packages 
by building on chsk a condensed execulable image wilh 
only those FORTH words needed 


User oriented seltleaching documentahon! All sollware rs 
{Шу backed and updated lor спе year 


SICO FORTH-32 (SPECIFY PC-DOS. OR CP/M-86'") 
550 FLOATING POINT LIBRARY (SOFTWARE OR 8087) 


Р OKTH SG AC QUEST FLE TRAD SANKS OF QUST EUR ARCH IMK 
Oi, GA REGIS TOR RAG. OF ESA COR DRATION 
Cry Me 5 А TRADE AA П С F DRAT AL KETA ROHIN 


QUEST RESEARCH, INC. гй T4 rm 
P.O. BOX 2553 nai a ы | 


HUNTSVILLE, AL 35804 (205) 533.9405 


Circle 326 on inquiry card. 


RELATIONAL DBMS 
IN CB-80 SOURCE 


FOR SYSTEM INTEGRATORS 


€ СВ-В0 & RMAC Source & REL Files for easy 
development of Turnkey Systems 


Ф Separate overlays perform: RETRIEVE. STORE 
OPEN, DELETE, REPLACE & MODIFY opera- 
tions, leaving more memory for application 
programs 


€ RETRIEVE dynamically joins miore than one 
relation and sorts the results; no secondary 
links to reconstruct after storing data 


® Numeric data is maintained in Binary format 
providing more capacity and flexibility than 
typical all-ASCI] systems 


@ 24 BIT internal record numbers allow up to 
16 MILLION DBMS records per relation 


CB-80 Trademark of Digital Research, Inc, 


Basic System & Administration Pkg - $350 

Query & Aggregation Languages - $150 

Manual for All Software - $25 (refundable) 
Telephone for Complete Brochure 


Applied Business Concepts, Inc. 
РО Box 22664 / Rochester, NY 14692 
(716) 262-3999 


Circle 24 on inquiry card. 


— "fnPurFDL 


S100 BOARDS. PROVEN IN INDUSTRIAL OEM 
MARKET. HOW AVAILABLE ТО END USERS. 


32K RAM/PROM Board .. $299.00 

16K RAM/PROM Board $229.00 
32K or 16K of RAM/PROM using 6118/2718's • 6 MHz 
timing • Any RAM/PROM address configuration 

32K PROM Board ..,...........,., $165.00 
32K of PROM using 2716's = 4 MHz timing « Individual 
chip selection/deselection 

Parallel/Serial 1/0 Controller Board .. $240.00 
8 Bit user programmable parallel |/O port • 2 
independent, programmable. full-duplex serial 1/0 
channels • 4 channel vectored Inlarrupi controller • 6 
counter/limer channels • по axternat interrupt togic 
required. 


RS232 to RS232/20MA Converter Board$85.00 
Standard DB25 connectors «#5232 signal switchability 
ALL BOARDS: Compmeh assembled & tested » double 
sidad, solder «asked = gon plated contacts • IEEE 696 


signal сотраі а = “ail Sefimidt trigger buffering on all 
bus lines. MANY EXTRAS. 
Phone or Write lor Full Бресіїсаїсп Sheet 
COMPUT ROL INC 
PO Boe 0068 Liesma, Mi 42150 [313) 535-4644 


Circle 442 on Inquiry card. 


ж Gat the information you nead from the user's 
point of view 


* Over 150 pages of members newsletter articles 
last year 


* Dos and cp/m disk library for members 

* Solve problems 

* Gel assistance 

Membership duas $20 

International North Star Users Association 
Р.О. Box 2789 H Fairfield, CA 94533 


Circle 195 on inquiry card. 


"ec: 
s. с e 
~ a Scotch 
DISKETTES 
Call Toll-Free | 
1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited. 


C.O.D. and charge cards accepted. 


All orders shipped from stock. within 24 
hours. Call toll FREE 


Py VD 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


Circle 277 on inquiry card. 


Valuable FORTRAN Enhancements 


with STRPAK" 


STRPAK is a collection of 135 sub- 
routines and functions specifically 
designed to enhance FORTRAN-80 
with: 

e String processing routines. 

e Character processing routines. 

e Directional character and number 1/0. 

e CP/M system calls and file controls. 


STRPAK source code 
(in RATFOR and MACRO-80):. . $225. 


RATFOR preprocessor for 
aD I0: 


F \ВАІОСЕ 


h 4 Computer Company 


DIVISION OF Sea Data Corporation 
One Bridge Street, Newton, MA 02158 
TEL. (617) 244-8190 TLX: 951107 


Circie 55 on inquiry card. 
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From The Ground Up P453: ANNOUNCING TWO 
:From The Ground Ор . А. : 

: * Build a Computer kit that grows : N EW TE RH M | М AL S 

a With you, and can expand to 64k а 

з RAM, Microsoft BASIC, Text Edi- - | 

* tor/Assembler, Word Processor, к Smart» Fast • Graphics • Matching Modem and $295 Printer 

е Floppy Disks and more. Fer a н Netronics announces a State of the art i 

: EXPLORER/85 ۹ can afford. you сап go on-line with dats Dank 


Here’s the low cost way fo learn the fundamentals of com- 


these [ealures: 8085 Central Processing Unit, the 
microprocessor "heart of the Explorer/85. [o in the 
millions who will buy and use Ihe 8080/8085 ear 
alone) — FourB-hit plisone6-hit ippulfaUtpi paris rom 
which you can input and ouput your programs. as well as 
control exterior switches, relays. lights. etc. ; a cassette 
interface: that jets voy stare and reload rama yo U ve 
learned to write . deluxe 2,000 Һун operating 
system/monilor makes # easy ю learn computing in 
several importan! ways: ®» It allows simpler, faster wril- 
ing and entering of programs ® 11 permits access by you 
lo all parts of the system so you can check on lhe stalus of 
any paint in the program @ li allows tracing each pev- 


] Plug m Мергени Нех Fata Assembler in HOM 


О Hex Keypad/Display kit $80.98 plus $2 РА] * 
D FASTERM - 64 TERMINAL KIT — Featuring à 56 кеу 
ASCII Keyboard 128 character sH upper and Ow Case 
75 ohm output. A baud rates 
лме} RS212 C ot 20 МА output 32 ог 64 character by 16 
hne formals comptete with 

Deluxe Stee! Cabinet ana 


Powe: Supply $199.95 em 
1 


plus $3 Ра: ° 


150 19 19 200 switch select 


д : 4 : wi/Drpluy ^ Add tii S100 Бост 
puting. the ail-important basics you'll need more and enm * в services, Dow-Jones stock reports, games, 
mar. as you advance in computer skills. For just $120.85 A AM uet В " be Pide RENTA igi pee "E : recipes, personal computing with any tevel 
you gel the advanced-design Explorer/8S motherboard, " a AN HAM Conus t fermenul ~ language, program exchanges, electronic bul- 
yah all the features you need ta learn how to write and в letin boards ... and more every day!!! 
use programs. And il can grow inio a system thai is a m . i 
match for any personal computer on the market. Look al а CRT monitor or a TV ыч jif you have an RF modulator) ® Netronics offers two new terminals. both 


and computer phone-line services. It's ali 
yours: "electronic newspapers," educational 


teature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all Incoming data, and optional provislons for block and 
special character graphics. The “smart” version, SMARTERM-BO, features either 24 line by 80 
characters per ling or 16 by 40 characters per line, if offars on-screen editing with page-at-a- 
time printing, 12,000 pixel graphics, line graphics, absotute cursor addressing, underlining, 
reverse video, one-half intensity and much тога... simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 


Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug In for 
just $199.95 or order the SMARTERM:-8O kit for just $299.95, (both available wired and tested.) 


gram siep hy slep. with provision for displaying all the : ES : 
contents of the € Pll (registers. flags etc.)e алі il Ci Miao kíi {ийй to use уай TV ай ax a ay раа computers and data services today... we even supply the 
monitor) $8,985 posipaid. : 
You get all this in the starting level (Level А} of the O 12” Video Monitor (1UMHz bandwidth) — $138.85 More good news: Ail the components in our terminals are available separately (see 
aer fw only 3128.93. Incredible! To use. just plusS5 Pal.‘ coupon), so you buy only wha! you need!!! 
a :m од BVT. power supply and terminal or C] Deluxe Steel Cahinet forihe 
унүн! il ¥ you боп! have them. see our Explorer/gs — $49.95 plus $3 FASTERM-64 ... DISPLAY FORMAT: 6 40132 charactersiline by 16 lines . . . 96 displayable 
d $120.98 Pal. ASCII characters (upper & lower case)... 8 baud rates: 150, 300, BOO, 1200, 2 400, 4800, 9600, 


level A computer kit (Terminal Version) . 
lua $3 PAI * 
ш С levd A kit [Hex Keypad/Display Version) ,. $129.8 
в plus $7 Pal ° 


® LEVEL B — This “building block” converts the mother- 

® board into a Iwo-skot 5100 bus (industry standard) cam- 
puter. Now you can plug in any of Ihe hundreds of S100 

a cds availahle. 

a C] LeveiB kit. $49.95 plus S2 P&I.* 

э L1 S100 bus connectors {iwo required) , 

® postpaid. 

& LEVEL C — Add still more 

в Computing power: thes “ build- 

® ing block" mounts directly on 

ө the motherboard and expands 


. $4.85 each, 


D Fan for cahinel $15.00 


plus $150 РАІ * 


ORDER A SPECIAL-PRICE 
EXPLORER/B85 PAK — THERE'S 


ONE FOR EVERY NEED. 


D) Beginner Pak (Save $26 00) — You get Level A (Тег- 
minal Version) with Monitor Saurce Listing ($25 value) 


19, 200, (switch set)... LINE OUTPUT: RS232/C or 20 ma current loop... Y DEO OUTPUT: 1¥ 
Р/Р (EIA RS-170)... CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line fead at end of [Ine & auto scrolling... 
REVERSE VIDEO... BLINKING CURSOR .,. PARITY: off, aven of odd... STOP BITS: 1, 1.5, 
2... DATA BITS PER CHARACTER: 5, 6,7 or 8... CHARACTER OUTPUT: 5 by 7 dot matrix 
in a ? by 12 cell ... PRINTER OUTPUT. prints all ‘incoming data .,. 1K ON BOARD RAM. 

2K ON BOARD ROM . . CRYSTAL CONTROLLED... COMPLETE WITH POWER SUPPLY . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters ... ASCII ENCODED KEYBOARD: 56 kay!128 characters. 

SMARTERM-8BD ... DISPLAY FORMAT: BO characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400, 
4800, 9600, 19, 200... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: 1¥ 
рр (EIA RS-170) ... EDITING FEATURES: insert/delete line, insert/delete character, for. 
wardiback lab ... LINE OR PAGE TRANSMIT... PAGE PRINT FUNCTION ... CURSOR POSI- 


8 the S100 hus to six slots. AP-1. S-amp. power supply. Intel 8085 Users Manual TIONING: up, down, right, left, plus absolute cursor positioning with read баск .. . VISUAL 
B O LevelCki — $39.85 plus $2 (Аер. 5199.95] SPECIAL $169.95 plus $t PAI? ATTRIBUTES: underline, blink, reverse video, half Intensity, & blank ,., GRAPHICS: 12,000 
Ө Pal. . O Experimenter Pak (Save $5140) — You gel Level A ON-SCREEN PARITY INDICA TOR .. . PARITY: off, 


^ O 5100 hus connectors (five 
8 required) $4.85 each, 


(Hex Keypad/Display Version] with Hex Keypad/ 
Display. Intel 6085 Us r Manual. Level A Hex Monitor 
Source Lisling. and AP-1.5-amp. раугег supply (Rep. 


pixel resolution block plus line ga phics . 
STOP BITS: 110 
PRINTER OUTPUT . 


ud 2, all others 1.,. CHAR. OUTPUT: 7 by 11 character in 
60 OR 50 Hz VERTICAL REFRESH ... BLINKING 


wen or odd .. 
a9 by 12 block... 


e pastpaid $278.95) SPECIAL $219.95 plus $6 Pal." BLOCK CURSOR... CRYSTAL CONTROLLED.. 2K ON BOARD НАМ... ASCII ENCODED 
а LEVEL D— Whenynureach!he point in learning halre- [7 Special Microsoft BASIC Pak (Save $103.00) — You gel KEYBOARD: 56 кеу/128 character.,. 4K ON BOARD ROM .,. COMPLETE WITH POWER 
а quires more memory, weofftr two choices: either add 4k Levels A (Terminal Version}. B. D (4k RAM). E. ВК SUPPLY. 
8 of a memory directly оп Ihe motherboard. or add 16k 10° Microsoft іп ROM, Intel 8685 User Manual. Level A Moni: TELEPHONE MODEM 103 ОА... FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud 
® Gtkof memoryhy means of «single 5100сага. our famous tor Source Listing. and AP-l. 5-amp power supply , INTERFACE: RS232/C and TTY ... CONTROLS: talk/data switch (no need to connect and 
d LACE HEBR ONE bises (Reg. $438.70) SPECIAL $329.95 plus $7 Pal." disconnect phone), originate/answer switch on rear рапа! ... МО POWER SUPPLY RE- 
Level D kit; K j 4k on-board, $49.95 d y / QUIRED. 
S а plus s Pal C) 16k SI JAWS.: $1994 plus $2 epa Rand das Л ЫШТЕТ ASCII KEYBOARD ASCII-3. . . 56 KEY/128 CHARACTER ASCII m : 
al": Û 32k S100 3 95 plus $2 P&E; oh ENCODED ... UPPER & LOWER CASE... FULLY DEBOUNCED .. ^e j 
J S100 “JAWS” ... 9249.93 plus $2 P&I*: O 64k S100 ES Disk orien x inpudes рр Hae 2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE... w” K اا‎ PLA 
“JAWS” $29996 plus$2 På} ү REQUIRES +'5 & -12V DC (SUPPLIED FROM VIDEO BOPHDSS = \ 


LEVEL E — An important "building hivek.” it activates 

а өлү! ROM/EPROM space оп (ће motherboard. Now just 

- plug in our Bk МиїгозоП BASIC or sugar own cusiom 
8 programs 


5100 connectors: jus! add your own power supplies. 
cabinets and hardware: (О (Reg $1065.00) SPECIAL 
$999.95 plus $13 РЕ" © 32k Starter System. $1045.95 
plus $13 Pal." O 48k Starter Systern, $1095.85 plus $13 
Pal." O Бак SlarterSystem. $1145.95 plus $13 Pal’ 


PRINTER COMET |... SERIAL I/O TO 9600 BAUD . e 
CHARACTER COLUMN (132 COMPRESSED) . 10" TRACTOR FEED 

,.. UPPER/LOWER CASE... INDUSTRY STANDA RD RIBBONS... 

4 CHARACTER SIZES ... 9 BY ? DOT MATRIX. . BIDIRECTIONAL 


: J е ki i 3595 plus SOP AIi С Add to any of ahove Explorer steel cabinet. AP-t five PRINTING 
oe RAL ж ч i » маар ет агын ү amp. power supply. Level C with Iwo S100 connectors, nd d snl —= Sa = eme —= uri 
g 1216 А to your asper (1 у avil тт ways disk drive cahine! and power supply. two sub-D connec- 
@ O Bk cassette versiun of Microsoft BASIC: treguires Level f ! i | (Reg 
B апа 12k of RAM minimum: we suggest a 16k S100 X5 for connecting your printer and terminal , , (Me Continental U.S.A. Credit Card Buyers Outside Connecticut 
в RR $225.95} SPECIAL $199.95 plus, $13 Pål * 
э JAWS” — seeabove) — $64.85 pusipand | 
B Г) 8k ROM version of Microsofi BASIC (requires Level B E ENIMS ашды WELAT, qu NN CALL TOLL FREE 800-243-7428 
@ &levelE and 4k RAM: just plug into your Level E sockets. "T i ; ; А 
® We sugges! either thedk Level О КАМ expansion or a ek ©. Special’ Complet: Business Software Pak (Save To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 
е sip JAWS. | . $99.83 plus $2 PAL" Pee woh Includes CP/M Microsoft BASIC. cet 
a TOA ; 1 Ledger. Accounls Receivable. Accounts Payable. Payrol 
Û Disk version of Microsoft BASIC. (requires Level B Е ; 
2 32k of RAM, floppy disk controller. 8" floppy disk drive) Package.. (Reg. $1325) SPECIAL $699.95 postpaid N ETRO N ICS R&D LTD. Dept. 
e = $225 pusipaid 333 Litchfleld Road, New Milford, CT 06776 


& TEXT EDITOR/ASSEMBLER — The cdilor/assemhler 
e isasoflware tool (a program] designed lo simplify the task 
® ul weting programs As yaur rams become longer 
8 and more complex. the alle can save you many 
8 hours of programming lime. This software iocludes an 
в editor program that ehters the programs you write. makes 
a changes. and saves the prigramso n cassettes. The assem- 
e hiec performs the clerical task of translating symbolic 
g code into the computer. readable ohject code The editor/ 
8 assembler program is availahle either in cassete or a 
® ROM version. 
- O Editor/Assembler (Cassette version: requires Level 
“B” and Bk (min ) of RAM — we sugges! 16k "JAWS" — 
see above} $59.95 plus $2 Pal." 
в D Editor/Assemhier (ROM version supplied on an 5100 
в cari: requires Leve] Band 4k RAM (min 1— we sugges! 
® either Level Dor I&k ТАМБ} 599.95 plus $2 PAL" 


B 8" FLOPPY DISK — A remarkable. "huilding block.” 
а Add our 8" floppy disk when you nee faster operation. 
а mirecaonvenien! program storage, perhapsa business ap- 
8 picatinn. and асе lothe literally Ihsan nds of programs 
> and program languages availahle today You simply plug 


"РЕТ stunds for "poste & insurunen, “ Por Canadian or- 
ders, doubla his umount 


Continental Credit Card Buyers Outside Connecticut: 


TO ORDER 
Call Toll Free: 
800-243-7428 


To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 


CP/M is a reg trademark of Digital Research 


* (Clip and mail entire ad) WE 


Please send the items checked below: 


Г1 COMPLETE FASTERM-64 TERMINAL (Includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 P&I 

. wired & tested $249.95 plus $3 P&i... graphics option: add $19.95 to 
each of above 
O COMPLETE SMARTERM-80 TERMINAL (includes SMART VID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply) . . . kit $299.95 plus 
$3 P&I... wired and tested $369.95 plus $3 Ра! 
C FASTVID-64 VIDEO BOARD (requires +5 & -12V DC}... kit $99.95 plus $3 
P&I... graphics option add $19.95... wired & tested $128.95 plus $3 P&I... 
dp the option add $19.95 

MARTVID-B0 VIDEO BOARD (requires +5 & +/-12V DC)... kit $199.95 

plus $3 P&I... wired & tested $249. lus $3 P&l 
D DELUXE STEEL TERMINAL CABINE . $19.95 pius $3 P&! 
Û ASCII-3 KEYBOARD (requires +5 & -12VDC) . .. Kit $69.95 plus $3 P&l... 
wired and tested $89.95 plus $3 P&I 


B on info yr Expl ik svstem — il acepls all ÇEND ME THE ITEMS CHECKED ABOVE O POWER SUPPLY (powers ASCII-3 keyboard & video boards)... kit only 
е Û A” Floppy Disk Dive — $499.95 plus $12 P&l.* Total Enclosed (Conn. Residents add sales tax}. $ $19.95 plus $2 РА! 
. = Floppy Controller Cand, $190.95 phus $2 ae Paid hy: [nt БОЛОО MONTER (high resolution green phosphor)... wired & 
Е is ive Cahine ower Supply .. 35 plus К | teste 4 jus 
: P t Check O Cashier's Check/Money Ord 
СССр es Ae oe O TELEPHONE MODEM MODEL 103 О/А... wired & tested $189.95 plus $3' 
® $150PAL ^ O VISA C MASTERCARD (Bank No ) PRI 
: T deeds e E O Malada н 5 т ота рсе! | ki " e рна aan plus $10 Ра! 
® ол а ү. y ати: denu тып а ig cahute Acci No Exp Date R U E... t oni * lus 1 
E CP/M.osed programs. S180 0U postpaid н м С) 3FT-25 LEAD MODEM/TERMINAL OR PRINTER' TERMINAL CONNECTOR 
® NEED A POWER SUPPLY? Consider our AP-1. I! can CABLE ... $14.95 ea plus $2 Рё! 
в iaa АНЕ УКЫ ou т ori a fully expanded ay Signalure | 
noir: dis укай AVG inem ow "v PT 5 
a йм е as mi pei рр vi For Canadian orders, double the postage . Conn. res. add sales tax. 
a n Ww i : 
= B AP Power Supply M ШУ, € 5 amps) in deluxe sleel tnnt Матов Total Enclosed $ 
cabinet plus 1 1 
i EO KCTERMINR LAN: E O Personal Check L] Cashier's Check/Money Order 
QURE Wien ia e T VISA ÛU MasterCard (Bank No. 
eypad/Display hit that dis. City Acct. No. Exp. Date 
pa де [ш ш “илы ы 
cuiatar B scree е i 
d oiber choree is our ASCII | Siale Zip Signature 
лды cer Nue pL ar 
ETRONICS Research & DevelopmentLtd. City State Zip 


333 Litchfield Road, New Milford, CTI 06776 
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495 


514” Tandon Drives 


| e TM100-1 ^ $209 
{single sided, 40 TRK, single Free 
or double density} Shipping 


e TM 100-2 $289 
(double sided, 40 TRKiside Free 
single or double density] Shipping 

o TM 100-4 $359 


4 


(double sided, 80 TRKiside Free 


96 ТР), double density] Shipping 


ORDER — TOLL FREE 
| 1-800-531-5255 {If outside of Texas) ` | 
1-800-252-9146 [if in Texas} 


ask for extension 811. 
For info call 1-51 2-250-1523 


Master CardiVisa or check 


| Texas Residents add 5% sales tax. | 


CompuAdd Corp. 
13010 Research Blvd - 8207 
Austri Texas 78750 


Circle 80 on inquiry card. 


;:NEWII The Appleusersgroup 


software librarybonanza 


TELEVIDEO 950 & 800 
SERIES = 
USERS 

Make Your 

Televideo 

Work 


For You 

TV-Setup provides a user- friendly menu 
for setting up the terminal features and 
programming the function keys. The 
entire setup - including function keys - i 
then saved in a file for easy reprogram- 
ming each time you start up your system. 
You can have one setup for Wordstar,™ 
another for dBase li,“ another for 
SuperCalc?*... as many different setups 
as you want. 


Price: Only $75.00 (VISA, MC accepted) 


NEW GENERATION SYSTEMS 


2153 Golf Course Drive, Reston, VA 22091 
Phone: 703/476-9143 
ORDER LINE (800) 368-3359 


Circle 441 on Inquiry card. 


| ai truly affordable prices, For the first time 
апр Four Appia to lis fullest capacity 
— | uti ingaspaciaiy masked disks with over 60 
r Gulstundingpr rams esch, Not avallabie 
iram any cihür source 


LA TLLA -Аррею! «33005 


кй PPLEURRE INE. otters 


An extensive variety of interesting, 


1« E йы and entertaining Enep ama 


indispensable 1c (Pat Sr idut итар за а 
Including: 
Business • Educational ° Graphics 
Games E Music 8 Science 
Utilities « Data Base * Finance... 


Library disks 1, 2 & Зага mixed categories and naw 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard, Visa Accepted. 
Call Free: (800) 235-4137 


maxell 


Floppy Disks | 


DIRECT DEALER 
SALES ONLY 


Call collect for our special dealer 
program. (213) 896-2485 
C.O.D.'s accepted. 20 
т 
apro 


U.S. EXCHANGE 
9391 Remick Ave. 
Pacoima, CA 91331 


Circle 399 on Inquiry card. 


YOU'VE JUST 


THE MISSING LINK! 


Computer Shopper is your link to indivi- 
duals who buy, sell and trade computer 
equipment and software among themselves 
nationwide. No other magazine fills this void 
in the marketplace chain. 

Thousands of cost-conscious computer en- 
thusiasts use Computer Shopper every month 


disks 4 (Games), 5 (Utilities), 6 (Graphics) & 7 (integer) — , 
at 559.95 euch. Why pay more? | gad EN 


| Order direct from this ad and $ave up to $136. F. > s AME PACIFIC 


‘Buy disk library package 1, 2 & 3 and get a AN 
| special bonus disk FREE — over 280 programs Tp ih con 
othi V 


for $179.95 + shipping. For best value, get 
San Luis Obispo, CA 


all 8 disks for $349, postage prepaid, for over 
93401 (In Cal call for only $10. MasterCard & VISA accepted. 


530 of our best programs at 65¢ each! 
(HOS) 543. 7 
imd COMPUTER SHOPPER 


Call now toll free: 1-800-327-8664 | 
Florida: 1-305-987-8665 i INC а 

6400 Hayes 51. RIED QUNM Р.0. Box F311 @ Titusville, FL 32780 
Hollywood, FL 33024 4 oae шн | 305-269-3211 


through hundreds of classified ads. And new 
equipment advertisers offer some of the 
lowest prices in the nation. 

Subscribe to Computer Shopper with a 


6 month trial for $6 ог 12 months 


Circle 23 on Inquiry card. Circle 293 on Inquiry сага. 


Verbatim’ 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 


Dealer inquiries invited and 


C.O.D.'s accepted. 


All orders shipped from stock, 
within 24 hours. Call toll FREE. 


Circle 940n Inquiry card. 


ОИ 
T Aa TR du 


Diskettes 


(ҮТ; SPECIAL л 


SHUGART DRIVES 


The floppy disks that meet 
or exceed every standard 


of quality. Dealer inquiries SUBSYSTEMS ` 


invited x (COMPLETE) 
Call Toll Free АН gi SINGH 
1-800-237-8931. | ® 
In Florida, cali NS : W (714) 973-4773 


813-577-2794. North Hills Corporation 


SOUTH COAST COMPUTER SYSTEMS. INC. 
1415 E McFadden 
' 3251 Tech Drive North Santa Ana, СА 92705 


St. Petersburg, FL 33702 


1-800-328-DISC 
MN Call Collect 1-612-770-0488 


3564 Rolling View Dr. 
T Tech- Data Corporation White Bear Lake, MN 55110 


Circle 443 on Inquiry card. Circle 278 on Inquiry card. Circle 363 on Inquiry card. 


No nonsense... 


Just Great Savings 


TRS-80* Model |, Model Ill Floppy Disk Drives 


For the Model 111: complete first-drive system includes 4-drive controller 
and DOSPLUS*. Prices begin at only $479. 


-or the Model |: Drives from only $275. Percom 
DOUBLER II* with DOSPLUS* only $179.95. 


| | DOSPLUS* just $49.95 with drive purchase. 
== a ч ө Single- and dual-head drives 
| 2. i è Burned-in 48 hours, 100% tested 
\ e Double- or single-density operation 
e 15-day free trial period 


nl 


Atari Double-Density Floppy Disk Drives! 


Store twice as much as single density 

First drive has 4-drive controller 

First drive connects to computer or Atari 810* drive 
Single- or dual-head drives 

Faster and quieter than the 810 drive 

ө 15-day free trial period 


First-drive system includes drive, controller, power supply 
and 2-byte patch for Atari DOS 2.0. Add-on drives connect 
through a first-drive system. 


First-Drive System only $699 | Add-On Drives only $399 Data Separator for Atari 810 drive $24.95. 


CALL OR WRITE FOR FREE CATALOG OF ACCESSORIES, SOFTWARE AND SUPPLIES. 
———Є—Є Г OLL-FREE ORDER NO. 1-800-527-3475'\ш——————-:зЙ 


How to order — Order by calling Access Unlimited toll-free on 

в a 1-800-527-3475. Or order by тай. Orders may be charged to a VISA 
Ac cess Hard Disk Drives or Master Card account, or paid by cashier's check, certified check 
or money order. Sorry, we cannot accept personal checks. We pay 
freight (surface only) and insurance charges for shipments in U.S. 
on orders over $1,000.00. Add approximate insurance and shipping 
charges for orders under $1,000.00. If in doubt about these charges, 
ask when you call in your order. Texas residents include 596 sales 
tax, Minimum mail order $20.00. Allow 2 to 4 weeks for delivery. 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT 


NOTICE. 
Fr от °" 735 8015 a lrademark of Tandy Radio Shack Corporation 
Doubler Il is а rademark of Percom Dala Company, inc 
7 795! Atari 810 iS a trademark of Atari, Inc. 
s. DOSPLUS is a Irademark of Micro Systems Software, Inc 


t Technical and Texas: 214/340-5386 


e For Radio Shack Models Il and Ill, IBM PC and í— M MÀ MMÀ ÓÀMÓ ÁÓÓÁ—MÓÁM MÀ ÓÀÀ—MM 
Apple computers 

€ 5-, 10-, 15- and 30-megabyte drive units ACCE 55 UNLIMITED 

e Controller handles up to 4 drives لكك ك ا‎ 

e Works along with existing floppy disk drives 

e Includes host system support software 401 N. Central Expressway #600 

ө 15-day free trial period Richardson, Texas 75080 


(214) 340-5366 


Circle 6 on inquiry card. BYTE October 1982 497 


Maxell Floppy Disks 


The Mini-Disks 
with maximum quality. 


maxell 
i nan || 


moe | 


Dealer inquiries 
invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


= Ea 
—ү 2 


PACIFIC EXCHANGES 
100 Foothill Blvd, San Luis 
San Luis нер, CA 93401. 
In Cal. call [5110] 592-5935 or 


-v [BE154 3- 10037 
"n 


Circle 293 on inquiry card. 


Got a computer? 


U NANAN IR. 


Get a Giltronix Selector 
Switch. 


Eliminate unplugging and re-plugging your CPU's, 
peripherals. and modems. Eliminate expensive 
duplication of interconnection hardware. Connect 

, three components to Giltronix Selector Switch 
#S8AB. Then select your connection with a simple 
turn of the dial. Only $79 in OEM quantities. 
Monitoring options available. Full 5 year warranty 
on all Giltronix units. 


SWITCH TO GILTRONIX. 
FEN GILTAONIX, INC 


L UNIVERSAL INTERFACE PRODUCTS 


870 San Antonio Ave., Palo Alto, CA 94303 


Circle 176 on inquiry card. 


SIGMATEK INTERNATIONAL CORPORATION 
327 Clarkin Ct., Walnut Greek. CA 94598 


[415] 938-5097 


MICROPROCESSOR CRYSTALS [MHz] 


1000. 12288 16896 18432 4.00 each 
2000 2097152 2.4576 300 each 
32768 2579545, 4 000 4 194304. 4433619 200 each 
49152 5000 50688 5195 57143 2.00 each 
6000 6 144 6400. 65536. 7000 2.00 esch 
73728, 8000. 10000 11 000 12 000 2.00 each 
14 31818 15575 18000 18 432 2 each 
18.5608 20000 202 1194 32004 48000 2.50 each 


TUNING FORK CRYSTALS [3 x B Minature| 


32 768 KH» 1.50 each 
3üKHz tc 50KHz Inquire 
EPROMS 
2532 (5¥ 450ns} B.ddeach 
2732 (БҮ. 450 ns} 7.50 exch 
2764 I5¥ 4501$ 14.00each 
DYNAMIC RAMS 
41641150n5} 19.00each 


BOOKS PUBLISHED BY HAYOEN. OSBORNE/MCGRAW-HILL. 
SAMS. SYBEX 


15% off Pst price Please add 51 00 for each book tor 4th class delivery 


Minimum order $1000 For shipping include $200 for UPS ground $300 
iot UPS Blue Label Ar Calitornfe residents add sales tax 


Circle 348 on inquiry card. 


SMITH-CORONA ТР-1 
DAISY WHEEL PRINTER 


e Serial RS232 / 
Parallel Centronics 
* Ask about our 


T Г: 


MICRO TECHNOLOGY 
7817 Ivanhoe Ave., San Diego. CA 92037 


(714) 457-2149 


Circle 250 on inquiry card. 


$ Trade Commodities $ 
with a Professional 
Before Investing a Dime 


Rouse Woodstock Inc. 15 an international 
commodities firm, with combined exper- 
ience of over 195 years! We are a member of 
a Mercantile Group, one of the world's most 
successful financial corporations with 41 
offices in 14 different countries which col- 
lectively handle funds exceeding 60 billion 
dollars per day. Our unique commodity pro- 
gram, designed for the beginner as well as 
the experienced investor can limit your risk 
and maximize your profit potential. 

We don't want you to invest before you 
decide your suitability for commodity 
speculation. To help make your decision we 
wiH "paper trade" with you and let you see 
the commodities we are recommending so 
you can determine our expertise before you 
invest a dime! 

Send now for a free booklet or call our toll 
free number 1-800-221-2917, in N.Y. Call 
(212) 227-5208. 


Rouse Woodstock Inc. 
90 West Street, Suite 1906 
New York, NY 10006 


Circle 336 on Inquiry card. 


Diagnostics and 


Treatment 
for your 


CP/M* Computer 


TINYDOC™ 
(8"'/514" CP/M Disk} 


Tests and diagnoses I/O, Memory, Disk-System. CPU; 
reads file parameters and mends files under software con- 
trol; pinpoints bad chips, etc. (If 5'4 disk, specify) 


MICRO SERVICE GUIDE I 
"CP/M Computer System Servicing ....,..... 7.95 p.p. 


MICRO SERVICE GUIDE II 
"SABOO/801 Disk Drive Servicing". .,...,....9.95 p.p. 


MICRO SERVICE GUIDE books are written for anyone 
with basic electronic knowledge and ability to use screw- 
drivers, The appendix provides detailed repair techniques 
for people with soldering iron and an oscilloscope. 


US Funds only. Foreign orders add $8.00. Personal checks 
take 3-4 weeks. California residents add 696 tax. All orders 
are confirmed by mail. Write for technical details. 


R. F. & ASSOCIATES 
1930 Purdue Ave. 
Los Angeles, California 90025 
(213) 477-8310 
‘Trademark of ГЕЙ НЫ Research 


Circle 445 on Inquiry card. 


SOFTSPOOL® 


The Software Spooler Program for the IBM PC* 


e Spools data to printer in background while 
executing any program 

e MSDOS 1.0 and 1.1 compatible 

* Easy to use—(can be invoked automatically 
at power-up) 

* Operation transparent to user 

* Program execution no longer linked to 
printer speed 

e Spool buffer sizes user modifiable 

* Requires minimum 48K widisk 

* Greatly increases productivity 

* ideal for business or software development 

* Requires NO additlonal hardware 

• 30 Day money back guarantee 


Price: $49.95** (includes disk & documentation) 
Dealer and Distributor Prices on Request 
FOR ORDERS CALL—(617) 662-0856 


OR SEND CHECK TO: 
Rickerdata 

P.O. BOX 288 
Burlington, MA 01803 


* Registered Trademark Rickerdata 
* Registered Trademark IBM 
** Mass. Residents add 5% Sales Tax 


MC and VISA 
accepted 


Circle 446 on inquiry card. 


68000 
DISASSEMBLER 


An easy to use program to cre- 
ate source files from Motorola 
S-format files 


The DISASSEMBLER runs on: 
EXORmacs under VERSAdos 
and IDRIS 
VAX under VMS 
and UNIX 
NORD under SINTRAN 


8'" SD diskette $ 200 


Pascal source on request 


NorSoft Consu/tants 


Veungsdalsveien 1 
3600 Kongsberg 
Norway 


Circle 444 on inquiry card. 


NEW NAME, SAME PRODUCT 


Edit your E/T: 
Text with: VERSION 1,2 


E/T is a new editor for CP/M ‘systems with 
memory mapped video or video terminals. 

Immediate view of changes 

Assignable function keys 

Block move, copy, delete 

Re-definable CRT format 

Automatic BACKUP feature 

8" SS SD CP/M compatible disk 

Width or length to 255 chrs 


PRICE 
$95 - E/T, the definition routine and manual. 


$15 - manual only 
(refunded if software purchased) 


SOFTWEST PRODUCTS 
7046 Park Mesa Way 

Suite 36 

San Diego, CA 92111 


Or phone (714) 571-3217 


CHECK - MONEY ORDER -C OD Cal! res add 56% faa 


Circle 447 on inquiry card. 


Р.0. Вох 4430Х 
Santa Clara, СА 95054 


Will calls: 2322 Walsh Ave. 


ELECTRONICS (408) 988-1640 


Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC's and other components at factory prices. 


INTEGRATED CIRCUITS Phone orders only (800) 538-8196 


T400TTL tMJii — 155 С04019 45 MOS.MEMORYRAM UART;FIFO DE95 195 
7400N 19 ОМУК — 375 С04020 95 2104-1 195 AYS-1013 395 DAISP 10 
74029 19 LM3iB 149 CD02) $5 2102-1 B5 AY 51014471612 6 95 DASS 10 — 
HUN 22 1M320K-5 135 CD4022 110 2102AL-4 125 3341 695 CompieleSer 950 3% 
7409 LM320&.12 135 CD4023 28 2102AN-2L 165 PROM Stepwatch л 24 95 COMPUTER 
CESS ZI MI RD зи A BS 
е 2531 i ; 
7420N 18 LMJ20T.8 85 CO4026 185 2111-1 2 99 224 3 30 Oigitel Cock Kit 19.75 S775 
7430N 19 LM320T-12 85 CO4027 65 2112.2 2 08 27161 850 RESISTORS v mat SS uga 
7442N 49 LM320T-i5 8% CD4028 BO 2114 224 2746 5 Woi 4 5 Оргу 05 2 
7445N 69 LMi23-5 495 CD3029 95 21141 300m 250 997165 Vor 428 epe 015 MASTER 
74470 59 LM324N 5g С04030 45 214L tj 2 37 2732 в 95 1000 per ре 012 МАЗТЕ 
7 448N 9 |M339H 99 (14015 85 4116-20085 2 25 2758 7 19 5000 de type 0085 
7474N 5 LM340K-5 138 (04040 BAER Da 1375 g?41A 39 95 350 pere pack = 
EET HI HI АНА MEE MEC 
7480M —— 70 (M3AUK-|S 135 CD4Q4i — 35 MM pom Pas weisen у; OS Sas 00 
PASON 35 LM3QK-24 |35 CD4046 95 MMO 3941 «825123 394 OIF SWITCHES 12 B 
7495Н 55 LMJ4OTS 75 CD4049 45 ре! 8 95 u825:26 $75 4-Rasition $ = 5115 00 
74100N 100  LM340T-6 75 С04050 55 12004 11 50 yazsi29 475 ponas 9 
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180 Microcomputer Kit $69.00 

16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control, Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 


| State of the art, orig.. answer. No tuning neces- 


Apple Peripheral Kits 

SERIAL 1/0 INTERFACE 0 to 30,000 baud, 
D.T.R., Input & output from monitor or basic, or 
use Apple asintelligent terminal, Bd only (P/N 2) 
$14.95, Kit (P/N 2A} $51.25, Assembled (P/N 
2C) $62.95. 
PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD B triacs, 
each can switch 110V, бА loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 

APPLE II GAME PADOLESA dam and Eve $38.00. 


Interface Kits 

SERIAUPARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw Selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, 45 & —12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
101A) $42.89. Р 

RS-232/TTL INTERFACE Bidirectional, re- 
quires +12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901A) 
$14.95. 


PROM Eraser 

Will erase 25 PROMS in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
sion $83.00 (with timer $119.00). 


280 MicroProfessor $149.00 

Single board computer, Learning, teaching, pro- 
totyping. 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19.00. All fully 
assembled. 


Electronics, 1981. 


Converts digital clocks fromAC line frequency to 
crystal time base. Outstanding accuracy. 


Video Modulator Kit $9.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 


Multi-volt Computer Power Supply 
8v 5 amp, -18v .> amp, 5v 1.5 amp, -5v 
.5 amp, 12v 5 amp, — 12у option. —-5v, = 12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 


Type-N-Talk by Votrax 

Text to speech synthesizer with untimited vocabu- 
lary, built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $359.00. Speech IC $72.00. 


Direct Connect Modem $99.00 
Fully assembled in case with RS232 cable. 
Orig/answer, 103 compatible, 9V battery or 
wallplug. 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. 


$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00— 10%. 


Circle 325 on inquiry card. 


sary. 103 compatible 300 baud. Inexpensive | 
acoustic coupler plans included. Bd. only | 
$17.00. Article in June, July, Aug. Aadio | 


60 Hz Crystal Time Base Kit $4.40 


FULL LINE ALL PARTS & COMPUTER PRODUCTS | 
| INTRODUCING A BRAND NEW MICROCOMPUTER 
WMeture 


VENTURE is a single 
board computer that is an 
adventure for the hobbyist. It 
is a learning, training com- 
puter as well as just plain fun 
for anyone who wants to get 
into a state-of-the-art com- 
puter at reasonable cost. 

VENTURE comes in kit 
form or fully assembled and 
tested. You can get it in its 
minimum configuration for 
as little as $195.00 or take it all the way to floppy 
disks and voice. It can be expanded as a kit or fully 
assembled, at your own pace and choice. 

VENTURE is a 16" by 20" main board with 
separate ASCII and HEX keyboards. It runs fast, 
almost 4 MHz, and has the capability of putting 
almost 1 megabyte of RAM and ROM on the board 
along with a variety of inexpensive options. 

A 16-channel analog-to-digital converter allows 
use of joysticks, control functions, instrumenta- 
tion, temperature sensing, etc. T1 sound 
generator, software controlled music, Votrax 
voice synthesizer and real time clock calendar add 
to its versatility. 

A standard 60-pin bus with 5 slots, parallel 
ports and 2 serial ports with full handshaking (75 
to 9600 BAUO) allow expansion into floppy disks, 
color EPROM programmer, printer, modem of your 
choice. Later expansion will add a light pen, a 
universal user programmable music sound board, 
General Purpose Instrument Bus, and a high 
resolution color/grayscale pixel mapped video 
board. 

VENTURE connects directly to a monitor or to 
your TV set through an RF modulator. And now tor 
the heart of VENTURE . . . its video display. VEN- 
TURE has a high resolution programmable video 
display with up to 4096 user-defined characters, 
alphanumeric symbols, special graphics or ob- 
jects, such as space ships, etc. Each character is 
B pixels wide by 15 pixels high, with 2 grayscale 


The Super Elf is a tremendous value as it combines 
video, digital displays, LED displays, and music, 
all on a single board for $106.95. 

The Super Elf expansion capability is virtually un- 
limited and you can do it inexpensively one step at 
atime. Expansion includes casstte interface, addi- 
tional memory, color video, Basic, ASCII key- 
board, printer, floppy, S-100 bus, RS232, etc. 


The Super Elf comes complete with power supply 
and detailed 127 page instruction manual which 
includes over 40 pages of software, including a 
series of lessons to help get you started and a 
music program and graphics target game. Many 
schools and universities are using the Super Elf as 
a course of study. OEM's use it for training and 


Vollage Mate $18.50 


VOC. current draw 30-250 ma. 


Rockwell AIM 65 Computer 


board and 20 column thermal printer. 20 char, 


Assembier $35.00, 8K Basic Interpreter $65.00. 


$52.50. AIM 65 1K in cabinet with power sup- 
ply, switch, fuse, cord assem. $571.00. 4K 
$586.00. A65/40-5000 AIM 65/40 w/16K RAM 
and monitor $1295.00. RAM Board Kit (16K, 
$195) (32K, $215). VD640 Video Interface Kit 
$119.00. A&T $149.00. Complete AIM 65 in 
thin briefcase with power supply $532.00. 


supply, cabinet $615.00. 


sion board: board with 3 connectors $22.95. 
"Send for complete list of ail AIM products. 


Eli H Adapter Kit $24.95 
Plugs into Elf Il providing Super Ef 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LEO's optional $18.00. 


Prices 
subject 
to change 


RCA Cosmac 1802 Super Elf Computer $106.95 


$1.25 shipping. Switching regulator kit with 
adjustable AC/OC voltage conversion. 3 modes 
of operation; step up, step down, inversion. 
Jumper selectable modes of operafion. Input 
voltage 5-15 VOC, outputvoltage — 24 to + 30 


6502 based single board with full ASCII key- 


alphanumeric display ROM monitor; fully ex- 
pandable. $439.00. 4K version $454.00. 4K 


Special smail power supply 5V 2A 24V .5A 


assem. in frame $59.00. Molded plastic enclo- 
sure to fit both AIM 65 and power supply 


Special Package Price: 4K AIM, 8K Basic, power 
AIM 65/KIM/SYM/Super Elf 44 pin expan-` 


maps; it has 64 levels of 
grayscale plus video in- 
vericompliment and hidden | 
screen update for a "snow" 
free display. The display is 
512 x 512 pixel mapped with 
2 planes of video RAM per 
display. VENTURE video is in 
short . . , astounding! 

VENTURE has complete 
software support with full 
BASIC, 3 ROM monitors, 
disassembler/assembler/ecitor. It will run real- 
time video games, all RCA chip 8 programs and all 
current Quest 1802 software. VENTURE DOS will 
accommodate up to three 5%” double density 
floppies. A complete 1802 programming book is 
available. All versions of VENTURE are shipped 
with a set of manuals written to be understood by 
the inexperienced as well as experienced user. 
On-Board Options 

16 channel А to D; 5 slot 60 pin bus, 2 serial 
ports, parallel ports; 3 video options, 48K RAM, 
Votrax voice synthesizer, sound generator, 
EPROM: full BASIC dissassembler, editor, assem- 
bler; metal cabinet, additional power supply, 
ASCII keyboard real time clock calendar. 
Expansion Options 

Floppy disk, EPROM programmer, light pen, 
universal user programmable music, sound board 
high resolution color/grayscale pixel mapped 
video board, General Purpose Instrument Bus. 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K of RAM, 1K 
of scratchpad, 2K monitor, 1861 video graphics, 
cassette interface and separate HEX keyboard 
with LED displays for address and output. Power 
supply is included along with 2 game cassettes. 
The main board is 16" x 20" and includes space for 
all of the previously discussed on-board options. 
Full on-board expansion can be completed for 
under $1000.00. Call tor further details, option 
prices, etc. 


R&O. A monthly newsletter. Questdata is devoted | 
exclusively to software for the Super Elf and there 
are many software books available at low cost. 


The Super Elf computer system is now available as 
a series of bare boards as wel as full kits and 
assembled. 

Bare Boards: Super Elf $35.00. Super Expansion 
$35.00. Power Supply $10.00. S-100 Cator 
$35.00. Dynamic RAM $40.00. Manuals $10.00. 
Super Basic $45.00, 


Free 14 Page Brochure | 
Send or call for a free brochure on all 

details and pricing of the Super Elf and its 
expansion. We will get it right out to you! 


UHF Preamplifier Kit $34.95 
$2.00 shipping. Improves uhf reception dra- 
matically, 25 db gain assem. version $57.50. 
Articles Radio Elect. Mar, May, 19B1, 


Super Color S-100 Video Kit $99.00 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1К RAM expand- 
able to 6K. S-100 bus 1802, 8080, 8085, 280, 
etc. Dealers: Sand for excellent pricing/margin 
program. 


FREE: Send for your copy of our NEW 1982 
QUEST CATALOG. Include 88g stamp. 
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FE MICRO 


if 
vh. «il. SALES 


DISK DRIVES HORIZONTAL VERTICAL 


SA801R 395.00ea Two for 388.00ea 
SA851R.....575.00ea Two for 563.00ea w/two Shugart 801R SS/DD....... .. 995.00 
QUMEDT-8... 540.00ea Two for 529.00ea w/two Shugart 851R DS/DD 1295.00 
Tandon 848-1..425.00ea Twofor 395.00ea w/two Qume DT-8 DS/DD 

Tandon 848-2..525.00ea Twofor 495.00ea 


XOR POWER SUPPLYS 


Universa! Power Supply 
Disk Drive Power Supply 
S-100 Power Supply 


DUAL DRIVE SUBSYSTEMS} 


California 


Computer 
Systems 


0nly—255.00 

Only —330.00 
e 2065C 64K ............ . . Only— 320.00 | 
e 2200A Mainframe ......... 0nly—475.00 
© CCS Apple Boards ....... Call for prices | 


ndi is w/two Tandon 848-2 DS/DD .......1195.00‏ ڪڪ ڪڪ 
We carry a full Line of 5%” Drives and Cabinet A & T w/Power Supply and Ассѕ.. 235.00‏ 
Subsystems — CALL FOR PRICES! Cabinet Top and Bottom |‏ 


SOFTWARE Е PRINTERS TERMINALS 
ANADEX 9000A $1250.00 ADDS VIEWPOINT $495.00 


Green Screen, Detachable Keyboard 


ANADEX 9001A 1275.00 | | ADDS REGENT 20 569.00 
DATA STAR ANADEX 9500A..... 1350.00 | | ADDS REGENT 25 


ANADEX 9501A 5.00] ^ ^ 7719 
| hots TELEVIDEO 
MACRO 80 ; EPSON MX-80 470.00 x THE NEW 910+ 


MACRO ASSEMBLER $575.00 


EPSON MX-80FT m 580.00 Green Screen, Block Mode Terminal and 10 


Preprogrammed Function Codes. 


EPSON MX-100.... 735.00] | y THE NEW 925 ....... .$739.00 


OKIDATA 82A 465.00 With 22 Function Keys, Green Screen and 
SSS FORTRAN | ] Detachable Keyboard. 


WORDSTAR | OKIDATA 8ЗА 750.00 ® Time of Day ® Self Test ® And More! ө 


SUNNY LOW LOW COST 


POWER SUPPLIES 
(LINEAR & SWITCHING) 


FOR S-100, DISK DRIVES 


KIT 1, 2 & 3 For S-100 R3 For 3x 8" (or 5%") Disks S3 For S-100 & Two Disks 


fá LE 
S-100 & DISK POWER SUPPLY “S3” OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS. SIZE: 10" (W) x 6” (D) x 5" (H) 102.95 
REGUL. OUTPUTS FOR DISKS: +5V @ БА OVP, -5V @ 1A, +24V(OR +1 2V) @ 5A—7APEAK. ADJUSTABLE AND 
UNREGUL. OUTPUTS FOR S-100: --8V (8 14A, + 16V @ ЗА. FUSESPROTECT ALL REGUL. OUTPUTS. 
IDEAL FOR THE MAINFRAME WITH 12 SLOTS & 2 x 8" or 54" FLOPPY (OR 1x FLOPPY & 1x HARD DISK). 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 

ITEM IDEAL FOR +5\/ OVP —5V (or – 1 +24V (or +12 48V Unreg. SIZE WxDxH PRICE 
Ro 2x 8" SLIMLINE : 25А - 5A Peak 5"x4" x4" 49.95 
R4 2x8"or2 x 5%” DISK 1A ЗА - 5A Peak 2A 8° x4" x 334" 54.95 
Ro E 8" (or514") FLOP 1A (or 2.5A) 6A - BA Peak 1 82" x 5" х 4%" or2. 10" x 47%" x 3%" 69.95 
R3 or 1x Floppy & 1x Hard 1A 6A - 8A Peak 1. 9" x 674" x 4%" or 2.9" x 5%"x5%" 69.95 


OPTION: + 12V ( 1A CAN BE ADDED TO ITEM “Rg” SIZE 1. ONLY, COSTS $12.00 MORE. SHIPPING FOR EA. PWR SUPPLY: 


-50 INCALIF;$8.00 IN OTHER STATES; 
S-1 00 POWER SUPPLY KITS (OPEN FRAME WITHBASE PLATE, 3 HRS. ASSY. TIME) че! IN aren FOR EA. TRANS- 


ITEM IDEAL FO +8V —8V +16/  —16V +28V SIZE: WxDxH PRICE FORMER: $5.00 IN ALL STATES; $12.00 
KIT 1 15 CARDS 15A —- 2.5A 2.5A -— 12" x 5" x 4%" 54.95 IN CANADA. CALIF. RESIDENTS ADD 
KIT 2 20 CARDS 25A -- 3A 3A --- 12" x 5" x 47." 61.95 6% SALES TAX 
KIT 3 DISK SYSTEM 15A 1A 3A 3A 5A 132" x 5" x 478" 69.95 i 


ATTENTION O.E.M.'S 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) YOUR SPECIAL NEEDS OR 
ITEM PRIMARY _ SECONDARY #1 SECONDARY #2 SECONDARY #3 SIZE WxDxH PRICE DESIGNS OF TRANSFORMER, 

110/120 2x8 Wac, 15А 28 Vac, CT, 25A = 334" x 358" x Зв” 

110/120 2 x 8 Vac, 25А 28 Vac, CT, 3.5A — 334" x 438" x Ia” SUPPLY T Рн te fos 

110/120 2 x 8 Vac, 15А 28 Vac, CT, 3A 48Vac,CT,25A 334" х 438" x 3Va" | ORDPH AT EUMAY CON IDW 

110/120 2 x 8 Vac, бА 28 Vac, CT. 1.5A 48 Vac, CT,3A 3%" x 350" x З" : ! 

110/120 16 Vac, CT, 3A 28 Vac, CT,2A (48 Vac, if specified) 3" x 3" x 2⁄2" COST & FASTEST DELIVERY. 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 


== FLL BOR AEBS (TRANSFORMERS MANUFACTURER) اا‎ S اا ی‎ Ave [ 


TELEX 182558 
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TWO Locations to Serve Yeu 
x EAST Coast Call (815) 485-4002 


x WEST Coast Call (714) 891-2677 
ORDER TOLL FREE 
1 = 800 - 435-9357 


TERMS: Weaccept VISA/MC, prepay. check or money order. Please allowpersonalchecktwo 
weeks fo clear before shipment. $5.00 handling charge on all orders under $50.00. All orders 
shipped via U.P.S. unless otherwise specitied. * Our products carry a full 6 months parts and 
labor warranty excluding drives, printers and terminals which carry ihe fuf QEM. tactory warranty 


| S-100 MOD KIT 
by XO 


ч 


For test or systems applications. 
Complete S-100 12 Slot Main- 
frame with Disk Drive Power Supply 
for 4 Drives. 

SPECIFICATIONS 


Unregulated о 
+8V © 30A +24V @ 3A 
+16V @ 6A —5V @ 1A 


$225.00 Kit with 12 S-100 Bus Connectors 
$255.00 Assem. and Tested with 12 Bus Connectors 

$15.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6" x 10" x 18" — Shipping Weight 25 Ibs. 


Low Velocity 
Whisper? Fans 
Onty $18.00 ea. 
Finger Guards 
$2.50 each. 


E‏ ا 


А 


$1695.00 


* 4 Slot S-100 Bus ж Inculdes CP/M? 2.2 and Мапі 
ж Two Separale Power Supplys Ж Ail Cables Provided 
ж XOR S-100 Brd Set (above) Dimensions only 9" x 9" x 18%" 


S-100-4 System Complete with: 

2-Tandon Thinline 8" (Model TM-848-1 SS/DD) 
Part # S- 1000-40 

2-Tandon Thinline 8" (Model TM-848-2 DS/DD) 
Part#S-1000-39 $1950.00 


“BARE BONES” PRICES 


S-100-4 System - Includes Two Power Supplys, 
Two Transformers, 4 Slot S-100 Bus, Card Cage, 

| Chassis and Cabinet 

ж Kit Oniv $299.00 ж A& T $385.00 ж 


ZENITH DATA SYSTEMS 
CALL FOR PRICES 


Controller Board for 8" and 5" Drives for the 2-89, Z-90 or H- 
89 Computers....Comes w/CP/M® 2.2 on 8" and 5" media 


Only $550.00 


Circle 396 on inquiry card. 


$1695.00 | 


XOR Z-80 CPU 
* Two Full RS-232 Serial Ports 

ж Three 8-Bit Parrallei Ports (8255) 
* Powerful 2K Prom Monitor (2716) 
* Extended Addressing 

* On Board CTC Capability 


Assembled and Tested $255.00 
Order Part# B-4000-03 


XOR DISK CONTROLLER 


* Full 4MHZ Operation 

* Multi-Sector Operation 

* Mixed Density Operation 

ж Runs Both 8" and 5%” Drives! 

* Utilizes Western Digital's 1395 Chip Set 


Assembled and Tested $275.00 
Order Рагї# B-4000-05 


XOR 64K RAM 


| * 4116 200NS Dynamic Ram Chips 


* Four 16K Banks - Selectable 

ж 4MHZ 2-80 Operation 

* Reset Enable/Disable of Each 16K Bank 
* No Analog or R/C Networks Tied to TTL 


Assembled and Tested $259.00 
Order Parts: B-4000-06 


? ca.LFoR QUANTITY PRICES! 2 


$-1 00-8 


$1795.00 


TERMINAL 


* Feather Touch Capacitance Курга Ж 60 Key Standard ASCII 
*SDROC Type Screen Attribute Set Ж 8 Special Function Keys 
* Halt Intensity * 20 Screen Editing Keys 


COMPUTER 
ж XOR S-100 Board Set (Above) ж Includes CP/M* 22 
ж Programmable Keyboard Set * 8 Slot S-100 Bus 


S-100-8 System Complete With: 
Shugart 801R Subsystem” (#S-1000-13).. $2695.00 
Shugart 851R Subsystem” (#S-1000-02).. 2995.00 
Qume DT-8 Subsystem’ (#5-1000-03)..... 2950.00 
Shugart SA 400 Minis (#$-1000-04).... ... 2350.00 
Complete System No Drives (#S-1000-01}. 1795.00 
*Available in Horizontal or Vertical Cabinet 


CCS SYSTEM 2410. . $2100.00 


ж Includes CP/M* 2.2 ж 2-Serial/1-Parallel Port 
ж DMA Disk Controller ж Hardware Vectored Interupts 
ж 2-Real Time Clocks ж Supports CP/M® MP/M® OASIS 


CCS 2200 System, A& T..1625.00 


f E в Ti |. 
* EAST ж 11 Edison Drive, New Lenox, Illinois 60451 
ж WEST * 15381 Chemical Lane, Huntington Beach, CA 92649 


HARD DISIK 


MICRO 
SALES 


* SPECIAL OF THE MONTH * 


Now available — The §-100-1 2 Hard Disk 
System featuring the S-100-12 System 
below PLUS: 


ж Shugart SA1002 5.33 Megabyte Hard Disk | 
* Shugart DTC1403 Hard Disk Controller 
ж XOR S-100 Hard Disk Interface Board 


| * Qume DT-8 DS/DD Floppy Disk 


ж CP/M? w/Hard Disk Drivers, 1/0 and Format 
* Fully Assembled and Tested — with Manuals 


| This is A One Time Offer 
$3750.00 Complete! 


Part# S-1000-41 
Cannot be shipped UPS - Must ship via Air or Truck 
Shipping weight 80 168. 


8-100-12 


$1350.00 


ж With the XOR 5:100 MOD ж XOR S-100 Brd Set(above) 


* 12 Slot Motherboard and * Includes CP/M* 2.2 Software 
Card Cage and Manual 


ж +8V & JDA 6 +16V & бА ж All Cables Provided 
ж DC Powerto Run upto4 Drives ж Complete Manual Set 


5-100-1 2 System Complete With: 
2-Shugart 801R (#S-1000-30} $ 2250.00 | 
2-Shugart 851R (4: S-1000-31 2500.00 
2-Qume DT-8 (3£S-1000-32). ..... TIE 2450.00 
S-100-1 2 No Drives or CP/M°(#S-1000-29) 1 350.00 | 


Cabinet only - Includes Switches, Fan & AC/DC Wiring 
(#5-1000-28}....................... . 250.00 
Dimensions 11" x 21" x 22" 

СР/М® is a trademark ot Digital Research 


Apple 8" Disk Controller Card $395.00 
ZVX4 Dual Density, Single & Double Sided - Auto Boot 


Disk 2 + 2 Single Density Single or Dual Sided 


Complete line of add on drives for Apple 
CALL FOR PRICES 
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OT Products Division - Golden West Computers, Inc. | 


60 North 300 West Provo, Utah 84601 | 


MF+MD 


MF+DD 


МЕ+ | 


514" MAINFRAME 


€ Provisions for any 544” Drive 

e 7 ea DB25 Cutout 

ө Available with 6, 8, or 12 slot Motherboard 
ө Fused Power ө EMI Filter 


ө Power Supply 
(+8V16A/+16V3A/+ 12V3A) 


ОТС-МЕ+МО (no Motherbd) 
QTC-MF+MD66 slot MB 
QTC-MF+MD8 8 slot MB 
QTC-MF+MD12 12 slot MB 


ОТС-СС+4-1 with 4 slot Motherbd 
and Card Guides à 

QTC-CC-r6 Card Cage only $25.00 

QTC-CC+6-1 with 6 slot Motherbd and 
Card Guides 

QTC-CC+6-2 with 6 slot Motherbd and 
Card Guides & 4" Fan 

QTC-CC-8 Card Cage only 

QTC-CC 8-1 with 8 slot Motherbd and 
Card Guides 

QTC-CC--8-2 with 8 slot Motherboard, 
Card Guides and 4" Fan 

QTC-CC+12 Card Cage only 

QTC-CC-12-1 with 12 slot Motherbd aid 
Card Guides 

QTC-CC-12-2 with 12 slot Motherbd, 
Card Guides and 4" Fan 

ОТС-СС+12-3 with 12 slot Motherbd, 
Card Guides & 2-4" Fans 


I/O+ 


€ 2 serial sync/async ports 
e 4 - 8 bit parallel ports 

e 3 - 16 bit prog. timers 

€ On board clock 

e Wire wrap area 


QTC-I/O+BB Bare Board 
QTC-I/O+K Kit 
QTC-I/O+A AST 


APPLE CLOCK/CALENDAR 
Same features as S-100 Clock 


QTC-CCA-BB Bare Board 
QTC-CCA-K Kit 
QTC-CCA-A AST 


S-100 Extender Board 
QTC-EXT+BB Bare Board 
ОТС-ЕХТ+К Kit 
QTC-EXT+A Kit 


PRODUCT 
DIVISION 


GOLDEN WEST 


"QUICK Б TIMELY’ 


МЕМ" 


COMPUTERS, INC. 


Circle 450 on inquiry card. 


8'" MAINFRAME 


ө Power supply will accommodate Hard 
Disk + 1 ea floppy or 2 ea 8” floppy. 
(+8V16A/+ 16V3A/4+5V5A/+24V5A) 

ө Available with 6, 8, 12 slot Mother Boards 

ө EMI Filter for noise suppression 

ө 2 ea AC outlets on back panel 


NEW! 
e 15 ea DB25 Cut-Outs ® 2 ea 50 Pin Cut-Outs 


QTC-MF+DD Bare Cabinet { 

QTC-MF-DD6 10/6 slot Motherbd ..$725.00 
QTC-MF+DD8 w/8 slot MB i 
QTC-MF+DD12 w/12 slot MB $895.00 


MOTHERBOARDS 


€ Quietest on market 

€ Built-in ground shield network 

e LED power indicator 

e [EEE 696 

ө Available in 4, 6, 8, 12, or 18 slots 

€ Connector for easy poweraccesson all but 
4 & 18 


4 Slot Motherboards 


6 Slot Motherboard 


QTC-MB4 K ...$35.00| QTC-MB6K ...$50.00 
ОТС-МВ4 A ...$45.00| QTC-MB6A ... $65.00] 


8 Slot Motherboard 12 Slot Motherboards 

QTC-MBSBB .. $35.00| QTC-MB12BB . $40.00 
ОТС-МВЭК ...$65.00| OTC-MB12K .. $95.00 
ОТС-МВЗА ...$95.00| OTC-MB12A . $135.00 


18 Slot Motherboards Kit allows quick 

QTC-MBI18BB . $65.00| connection on M/B 

QTC-MB18K . $135.00 | 
| QOTC-MB18A . $185.00] QTC-CON-K . $3.20ea 


DISK DRIVE CABINETS 


“Allin Опе” 

Vertical Disk Drive Cabinet 
For: 1, 2 ea or 4 ea TANDON THINLINE 8” 

2. 2ea STANDARD 8" DRIVES 

3. 1ea HARD DISK & 1 ea FLOPPY 8" 
€ Power supply - 5V @1A/+5V@6A/+24VG@6A 
€ EMI filter 
@ Interface cable for AC allows use of any 8” disk 

drive 

€ 2 ea 50 pin & 2 ea DB 25 Connector Cutout 
QTC-DDC+88V 18 1 ea Std 8'" DD 


QTC-DDC-88V28 (for 2 ea Std) 8” DD 
or 1 HD + 1 Std 8” 

QTC-DDC+88V2T (For 2 ea Tandon 
Thinline Drives) 

QTC-DDC+88VIT (For 1 ea Tandon 
Thinline Drives) 


Horizontal Disk Drive Cabinet 
For: 2 ea 8" Floppy Disk Drive 

€ Power Supply +5V6A/+ 24V6A 

€ [nterface cable for Ac allows use of any disk drive 


QTC-DDC--88H 


Dealers & OEMS Call: 


1-800-238-3100 
(Continental U.S. only) 
(Except Utah) 
Technical & Customer Service 


1-801-373-1467 


STANDARD MAINFRAME 


(Plain Front Panel) 


€ Available with 6, 8, 12, or 18 slot 
Motherboard 


ө 7 ea DB25 Cutout 
ө Fused Power € EMI Filter 
ө Power Supply - (+8V16A/+ 16V3A) 


QTC-MF-66 slot MB ............ $425.00 
QTC-MEF+58 8 slot MB ............ $450.00 
ОТС-МЕ+12 12 slot MB .......... $500.00 
QTC-MF+18 18slot MB .......... $550.00 

5-100 CLOCK/CALENDAR 


€ Time in hours, minutes, seconds. 

€ Program selectable 24 hour military formator 12 
hour AM/PM format. 

ө Date in month, day, year, day of week, and leap 
year recognition. | 

ө Fasttimeand date setting. 

€ + — 30 second adjust. 

€ 4 hard interrupts, 1024 Hz (approx. 1 
millisecond) 1 Hz, 1 minute, 1 hour. 

€ Crystal controlled time base. i 

€ Latched input and output ports. 

€ On board batter backup power. 

€ Automatic power off sensing. 

e Simple programming interface. 


e Works with 8080 or 280 CPU. 

QTC-CCSBB Bare Board ................. $60.00 
OTC-CCSK КИ ао tae ииз $115.00 
QTC-CCSA AGT ...................... $165.00 

Featured in March 1982 
Micro Computer Magazine 
DISK DRIVES 

514” Disk Drives 

B-51 MPI sg! side/dblden .......... $265.00 
B-52 MPI db! side/dbl den .......... $350.00 
DT-5 Qume db! side/dbl den ........ $350.00 


5A400L Shugart sgl side/dbl den ....$265.00 
TM-100-1A Tandon sg! side/dbl den . $250.00 


8" Disk Drives 

801R Shugart sgl side/dbl den....... $390.00 
851R Shugart dbl side/dblden ...... $495.00 
DT-8Qume dbl side/dbl den ........ $495.00 


M-2894 Misubishi db! side/dbl den .. $495.00 


Discount 5% offthese prices with purchase 
of cabinet or mainframe 


CLOSE-OUT CPU 


QT-Z+80 Bare Board w/manual ...... $28.00 
Teletek FDC-I 4MHZ-dbl der cont - 
2 serial -2- par domes $525.00 


Stocking Retail Outlets Include: 
Priority One 
1-800-423-5922 


Call for your local dealer 


NEW QT CATALOG 
NOW AVAILABLE 


FR‏ ڪا 
im-pak‏ 


Belmont, California 94002 
TTL 


3/4 Watt @ 70°С 
15 Turn Pot. 
Linear Taper 

100 Ohm, 500 Ohm, 

1K, 5K, 10K, 50K, 

100K, 500K, 1Meg 


2 Watt @ 70°С 
7/8" Slotted Shaft 
Linear Taper 
1K, 5K, 10K, 25K, 50K, 

100K, 1 Meg 


7400 hok а э к M 2/.85 7490 s п b 3 BM h .85 

7402 ..... . 2/.85 7493... <. a 1895 

7404 aaa 4 . 2/.8& 74100 x a SER 

7406 a s s a -2/1.19 74109.... 2/1.19 [ 

740? . аьа .2/1.19. 74121...... = 9 DJ-14-1 
1408......2/89 34123... а ‚99 DJ-16-1 
740 .,.. .. 2/85 7450... ,. . .1.95 

ТАДА . 5$ . Vs .99 74154 ox a SN DJ-24-1 
7417 a aa . .2/1.10 74157. «we a ,  .99 DJ-40-1 
7420 .., . , . , 2/.85 74161. . . . » 1,19 

744] us... .1.19 74164. aaae. .1.59 

7414 . . , , , . -69 74174 E . 1.88 
1415.....,.. 419 74175. napaa v 1408 

746 a.a., 69 74192 » 4 o» 4 CS 

7485 ..... 1.19 74193. aa . 1.19 


DIP JUMPERS AND CABLE / ASSEMBLIES 


14-Pin 1-Foot Single-End (Dip Jumper) 
16-Pin 1-Foot Single-End (Dip Jumper) 
24-Pin 1-Foot Singla-End (Dip Jumper) 
40-Pin 1-Foot Single-End (Dip Jumper) 


DJ-14-1-14  14-Pin 1-Foot Doub!e-End (Dip Jumper) 
DJ-15-1-16 — 16-Ріп 1-Foot Doubig-End (Dip Jumper) 
DJ-24-1-24 24-Ріп 1-Foot Doubla-End (Dip Jumper) 
0Ј-40-1-40 40-Pin 1-Foot Double-End (Dip Jumper) 
DJ-14-3-14  14-Pin 3-Foot Double-End (Dip Jumper) 
DJ-16-3-16 16-Ріп 3-Foot Double-End (Dip Jumper) 
DB25P-4-P DB25P - 4 Foot - DB25P (Cable Assembly) 
DB25P-4-S X DB25P - 4 Foot - 068255 (Cable Assembly) 
0B25S-4-S 


08255 - 4 Foot - 0825S (Cable Assembly) 


$2.95 
3.25 
3.95 
7.95 
4.25 
4.95 
5.95 
11.95 
5.49 
5.95 
16.95 
17.95 
18.95 


М JE215 Adjustable 
€ Dual Power Supply 


General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for 1C current voltage requirements. The supply can 


m $2.95 aE IM also be used as a general all-purpose variable power 


30005 National TTL Logic 9.95 | 
30009 Intersil 7.95 
Intal Component 


E a 55 dn Ё * 120VAC input 
4002.2... 59 4041... 1, © Size: 3-1/2"w x 5-1/16"L x 2"H 
pes кже жуз E hoc Mal E X JE215 Adj. Dual Power Supply Kitlasshown). . $24.95 
aa Ы 4 + b * * 2 je b * * LJ a a (t 
4013....., .9 401...... 1.59 сә JIM- PAK 
| 40l6 . «o 79 4066 ,... .. . 95 
i <... LS 4068...... 69 з ia 
4085... 1.. 18 4070...... MS KITS 
4020 .....» 1.3 AU û gw » + ‚69 
[LU AENEID .49 4081. .. a es 59 
4024 .. . .. „~ 1.19 4093. .. . . . 1.19 JE730 JE701 
4027 ...... 79 4511...... 195] уру — 5V 1 Amp Regulated Power Supply Kit...-.,.,<+ re- и 
JE205 Multi-Voltage Board Ki! (Adapts to JE200) ..1...... ees М. 
CONNECTORS JE210 — 5-15V / .5-1.5 Amp Regulated Power Supply Kit.,.,.... 19.95 
ыйыы И AL LL e LOL LUN JE212 Мед. 12VOC Adapter Board Kit (for JEB1D) ......... SQ 995 
à m JE215 Adjustable Power Supply Kit (Pictured above center) ...,. 24.95 
JE300 Olgital Thermometer Kil..,,.,...., leen 99.95 * 
JE305 $0агбе!Рапа!КИ.....................-. еа 99.95 
JEBOO Hexadecimal Encoder Kit. ...., severos omn 59.95 
JEB10 ASCII Encoded КеуһпагйКИ...,................ rer be 
JE701 6 -Digit (.300'') Clock Kit (Pictured above right) ..,,..... 19. 
DE, D-Subminlature Plug . 3285 | JE730 4-Digit (.357") Clock Kit (Pictured above et) ..,,....., 14.95 
DB512% Cover for DB25P/S 2.25 JE747 6-01: (.530'') Clock Kit. . —————— T 
22/4SE Р.С. Edge 2.95 ЈЕ22068 Function Generator Kil (Pictured below right) . Tut te 19.95 
UG8S/U ВМС Jack $35 
ac : 
UG175/U UHF Adapter 59 | 2 GRAB BAGS 
S0239 UHF Panel Recp. 1.49 68100 Ceramic Oisc. Capacitors,................ (100) $2.95 
PL258 UHF Adapter L95 68101 MylarCapacitors...,....... esoseaseso s « (60) 4.95 
PL 259 UHF Plug 1.95 68102 Electrolytic Capacitors. ..,.. PRO ОСОТ (60) 4.95 
Uer LEN: Plug 239 | 08107 Siem Osi ` "stt 00) 298 
соп Diodes (19914 /1№4148) ........:.. : 
اھ یھی و‎ a наве. A T call: che pa RM TTC Т 282 
8109 inear Integrated Circuits ,,,,.,.,,.,. .... , 
fre LINEAR T GE) ме DA d тез D) no 
niature Trimmer Pots. .,....,,.......... ; 
LMS: Lll 139 Смарт di 172 | 081156 1/4 Walt Resistor Assortment (200) 295 
ММ...  .75 LM7815T .. . 1.75 GB117 1/2 Watt Resistor Assortment .........,-.-(200) 2.95 
LM308N..,. 1.19 LM380N.... 1.49 68120 Miniatura Slide SwltcheS.......,,.........(25) 3.95 
LM309K.... 2.25 LM384N. . , . 2.49 GB123 — HaatSinks Assortment ........ Tree (30) 3.95 
LM310N. . . , 2.69 LM555N. ... 6 68127 Transistors Ріаѕііс/Ромег................ (100) 3.95 
LM311N. ... 1.49 LM556N. . . . 1.49 GB137 Chokes, Coils and Inductors ....,.......... (50) 3.95 
LM317T.... 2.29 LM565N. ... 1.95 GB139 3-8 Terminal Sotder/Screw Typa . .......... . (40) 3.95 
LM318N. , . , 2.95 LM566N. . .. 1.95 68140 Spacers, Standoffs, іпѕшіаїогѕ...,,.....,.. (150) 2.95 
LM319N. . , . 295 LM567N. , . . 179 GB141 Washers and 5расегѕ .,......,.,....,,.. (200) 2.95 
LM320K5 . .. 2.25 LM723N. . . . 79 68145 [шдз,бгїтрбл........................ 100) 2.95 
LMFT ... 175 LM741N. . . . .65 GB147 Hardware Mix — Nuts, nisal dd BGs эзше 500) 5.95 
LM7912T . . , 1.75 LM1310N ... 2.95 68154 1 & 2 Watt Resistor Assortment ..........-.(100) 2.95 
LM7915T ... 1.75 LM1I458N ... .99 68162 7-Sagment Displays .......,........ TTE (50) 5.95 
LM323K.... 5.95 LMI488N ... 1.59 68165 Toggle, Rocker, Push Button Switchas , ....... (40) 10.95 
LM324N. ... 129 LM14898N . . , 1.59 68173 — UTest & Sort 3/8" Potentiometers ......... (100) 5.95 
LM337T. ... 2.29 LM1800N ... 4.49 68175 1&3 Amp Silicon Rectitiers (Oiodes) ........ (100) 3.95 
LM339N. , , , 129 76477N. . . . . 3.95 GB177 Shrink Tubing — Assorted 1'' piaces.,...,, . (200) 3.95 


Circle 214 on inquiry card. 


supply. 
DATA BOOKS ртт — Jim-Pak7400/74LS TTL $3.95 рү 
JPCML = Jim-Pak CMDS/Linear 4.49 
JPMPD Јіт-Рак Micra./Disptay 3.95 
30001 National CMOS 6.95 м 
30003 National Linear 9.95 


FEATURES: 


* Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 


ч e Power Output (each supply): 


5VDC € 500mA, 10VD C G 750mA, 


12VDC@ 500mA, and 
15VDC @ 175mA. 


* Heat sink regulator cooling 
e LED "on" indicator 
® Printed Board Construction 


= Two, 3-terminal adj. IC regulators 
with thermal overload protection. 


One-Stop Component Center ° 


This is a partial listing of over 600 items available 
from 600 authorized Jim-pak Distributors: 


ee LS Schottky "т 


14500..... 7445109. apas. 75 
74LS02,.... EG 74LS123. . , . 1.49 
74LS04. . . .. 69  J78LSI38. . ... 1.29 
74LS08. .... oo 74LS133 . . . . 1.29 
7ALSIO. . ... 55 745154. . , . 1.95 
J/4LS14. . ... 109  Á74LS157.. .. 1.19 
74L530. „na. 55: /8L 518]... ... L2 
74LS32..... 69 74L5174.... 1.19 
74LS38..... 69 7ALSI75.... 1.19 
74LS42..... 1.29 | 74LS192. . . . 1.49 
74LS47. .... 129 MLSI93.... 1.49 
74LS48. . . .. 1.79  74LS221.. .. 149 
74LS73..... .75 745244. , . , 1.89 
7ALS74.,... 69 74LS245. ... 3.49 
74LS75. . . . . 75 | 174LS367. .. . .89 
141.585..... 1.49 9415374. ,. . 1.95 
74L890. n... .89 811597. . ,.. 2.29 


SOCKETS 
TI f TT 


Fow Profile Wire Wrap 
8 pin LP .,. 2/.59 14 pin WW tin .75 
14 pin ico 2/. 14 pin WW gold 1.09 
16 pin ‚ 2/. 16 pin WW tin 79 
18 pin LP... 2/. l6 pin WW gold 1.19 
20 pin anb cos 24 pin WW gold 1.69 
22 pin usce BP bs 40 pin WW gold 2.75 
24 pin : 9 14 p. plug/cover 1.29 
28 pin Т : 16 p. plug/cover 1.39 
36 pin g ‚99 24 р. plug/cover 1.95 
| 40 pin . Р Also, The MolexLine 


1N75] . a .. „ 399 22219A. . . .2/1.19 


[М757.....2/59 2N2222A. . . . 2/.89 
IN1188. ... . 2.60 —2N2907A. . . . 2/.89 
1N3600. . . . „ 5/99 2N3055. . . . . .99 
IN4001. . . . . 4/59 2N3772. . . . . 2.25 
IN4004. >... 4/69 — 2N3904. . . . . 2/.69 
IN4007...... 4/79 2N3905. . ... 2/.69 
IN4148. . , . .10/99 — 2N4401. . . . . 2/.79 
IN4733. . . . . 2/69 — 2N4403. . . . . 2/.79 
IN4734. . . . . 2/.69 215129 . 2/68 
IN4735. , . . 2 69  2N5139. . . . , 2/69 
IN5401. , , . .3/1.19 ТІР29А . , , , .89 

| 1745408... . . 7371: 99 Т!РА.... 99 


CAPACITO RS. 


Dipped Tantaium : L Стао LYTIC 
.Imfd @ 35V 2/.89 
.47т?а @35V 2/.8 т pre 50V 
Imfd@35V lümfd @50V 
2.2mfd @25V З 22mfd @50V 
3.3mfdG25V ‘ 47mfd@50V 
4.7mfd@25V Л. 100т?а @50\ 
10гт?а @ 25V 220mfd @50\/ 
33mfd @25V 3 1000mfd @25V д 
100V MYLAR 2200mfd e 16V 1.39 
.001-.01mfd 1 50V CERAMIC 
1 а l0pf-.022mfd 4/.59 
.047mfd 4/.69 
-lmfd 4/.79 


MICROPROCESSO RS 

A CPU (4MHz) 13.95 
soTune Musical MPU Chip 895 M 
CP 
8 Bit О Port 
Bi-Directional Bus Driver 
Character Generator 
Tri-State Hex Buffer 
30K Baud UART 
88-Key Keyboard Encoder u, 35 | 
4K Static RAM (200ns) 
16K Dynamic RAM (250ns) НЕН | 
8K EPROM 5.95 
16K EPROM (+5V) 9.95 


Function Generator Kit 


Ч? ean at 2 Provides 3 basic 
ЧР ЈНА Fine aeter J H waveforms: sine, | 
| triangle and square 
| wave. Freq, range 
from 1 Нг їо 100K 
Hz. Output ampli- 
tude from Û volts 
to over 6 volts 
(peak to peak). 
Uses a 12V supply 
or a *6V split sup- 
ply. Includes chip, 
P.C. Board, com- 
ponents & instruc- 
tions. 


JE2206B ....$19.95 
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Circle 181 on Inquiry card. 


Commodore 64. 
Franklin 1000 
(Apple Compatiblel. . . 


| John 8ell Ега ain 


HARDWARE PRODUCTS 


Systems 6502 CPU 


Basis 108 {see Franklin Cards). . $ 1500.00 
Commodore VIC-20. 


..$240.00 
VIC-20 Independent Options 
> PE ,,$534,00 


. .$10B2.00 
Adwar Video 

Advanced Logic Systems 

Apparat 

BIT3 

California Computers 

Compex 


Coprocessors Inc. 


turns Franklin into 
IBM imulator 


Interactive Structures Inc. 
John Bell Engineering 
Kensington Microware 
Micromint 

Micro Peripheral 
Microsoft 

Microtek 

MPC 

Mountain Computers Inc. 
Passport Designs 


$899.00 


Prometheus 


16K RAM 


Racware 

RH Electronics 
Saturn Systems Inc. 
Softworks 

SSM Microcomputer Products 
Stellation Two 
Symtec 

Tech Designs, Inc. 
Tecmar 

TG Products - 
Thunderware Inc. 
Тутас 


U.S Module Inc. 
Chrono Mad 


Audit Trait Time Piece 
w/2K RAM in 4 pages 


Versa Computing 

Videx 

Vista 

Votrax = 


. $120.00 


Not for sale in any 
bookstore! Not available at 
any price! The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 helpful 
Federal publications; more 
than half, free. On topics like 
home repairs. Money man- 


HEWITT'S COMPUTER SHOP 
2821 GIRARD N.E. 


ALBUQ., N.M. 87107 


ORDER HOTLINE: 1-800-821-9287 


Systems 8080-8088 CPU 


SSM Products (IEEE-696} 
John 8ell Engineering 

Seattle Computers (IEEE-696) 
Tecmar lIEEE-6961 

IBM Accessories 


Systems Z-80 CPU 


Astrovision (by Bally). 
Altos 

California Computer Systems 
Dynabyte 

Interec Data 

John Bell Engineering 

LNW 

NEC 

Sanyo 

Tarbell 

Televideo 

TRS-80 Model | & НІ, 

Mod 111 48K 2dr. А 
Хегох 


Systems GBOOOCPU 


Dual Systems 
EMS 


omnes $270.00 


.$1700.00 


Terminals 
Adds Viewpoint 
C. Itoh 

Data Media Corp. 
DEC 

Televideo 


Monitors 
Amdek 
BMC.. 
Comrex 
Electrohome 


hes 


Consumer 
information 
Catalog 


TECHNICAL INFO. (505) 883-0984 


NEC... ..... : Р А ‚ 5166.00 
Sanyo 

USI 

Modems 

Anchor Automation. , ...... $82.00 


Anderson Jacobson 

Hayes 

Lexicon 

Livermore 

Lynx 

Micromint 

Micro Peripheral Corp. (Micro Connection) 
Navation 

Racal Vadic 

Telnet Communications Software 
Universal Data 


Ventel 

Prentice 

Disk Drives 

5%°* Apple, н ...from $330.00 
TRS-80 Model Ill........ from $246.00 


5%" Complete 
MPI (from Trak} 
Tandon (from A.M. Electronics) 
Teac (from A.M. Electronics) 
Traxx 
8'' Complete 
Trak 
Traxx 
Hard Disk Systems 
Omninet 
Corvus 
Targa 
VR Data (TRS-80! 
Bare Drives 
MPI 
Shuggart 
Sieman 


tionthat could help you toa 
better way of life. 

КОҢ То get your free 

а copy, just write: 

A CONSUMER INFORMATION 


DEPT. E 
PUEBLO, COLORADO 
81009 


Tandon . Р 3 .« $216.00 
Teac 

Cabinet WiPower Supphes 
Trak 

Cables 


Trak 


Printers 
Text Quality 
Anacom 
Anadex 
Centronics 
C. Itoh Pra, . 
Data South 
DEC 
Hazeltine 
Integral Data Systems 
Mannesman Tally 
MPI 
NEC 
Okidata 82A. 
Printek 
Texas Instrument 
Letter Quality 
C. Itoh Starwriter. ... . 
Diablo 
NEC 
Qume 
Smith Corona. , . ... 
Olivetti 


.. $460.00 


$462.00 


.$1375.00 


- .$600.00 


Power Strips & Supressors 


Electronic Protective Devices . $46.00 
Gould (Uninterruptible Power Supplies) 

SGL Waber 

Tope2 


SUPPLY PRODUCTS 
Covers 
Compucover 


Disk Supplies 

Eichner Systems, Inc. 
Elephant Memory Systems 
Scotch 

Verbatim 


Paper 
California Stock Tab 


, NUMBER 1 NON-SELLER. 
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256 | Сага for IBM $299, 95* 


Printers on Sale 


NEW EPSONS with GRAFTRAX-plus 


MX-80FT with GRAFTRAX-pius same as MX-80 with 
friction feed and pin feed. 
PRM-28082 MX-BOFT w/GRAFTRAX-plus ....... $539.95 


MX-100 with GRAFTRAX-plus 132/232 column, 
correspondence quality, up to 15" paper, friction feed & 
adjustable pin feed, 18 x 18 dot matrix, 80 CPS. 


PRM-28100 MX-100 w/GRAFTRAX-plus ses. $729.95 
PRA-27084 Serialinterface ........ РТТ „+, $54.95 
PRA-27088 Serial intf & 2K buffer ..... swaar $99.95 
PRA-27081 Apple card ,.............. uh ۹5 
PRA-27082 Apple cable ....................... .. $19.95 
PRA-27086 IEEE 488 card ....,,............››,‹‚ 959.95 
PRA-27087 TAS-80 cable .................. reve. $24.95 
PRA-27097 GRAFTRAX-plus 80 ...... „ахак як» 999.95 
PRA-27197 GRAFTRAX-plus 100. ,,........ ..... $64.95 
PRA-27090 MX-80, FT print head ....... СЧА „„ $44.95 
PRA-27190 MX-100 print head assy usan $49.95 
PRA-27083 MX-80 ribbon cart. .................. 913.95 
PRA-27101 MX-100 ribbon оту ............ ss $9.95 


BETTER THAN EPSON! - Okidata 


Microline 82А 80/132 column, 120 CPS, 9 x 9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional), 
handies 4 part forms ир to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycie/200,000,000 character print 
head, bi-directional/logic seeking, both serlal & parallel 
interfaces included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 

PRM-43082 Friction & pin feed .,,,... .... $479.95 


Microline 83A 132/232 column, 120 CPS. forms up to 15" 
wide. removable tractor, plus all the features of the 82А. 
PRM-43083 with FREE tractor $699.95 


Microline 84 132/232 column, Hi-speed 200 CPS. tull dot 
graphics built in, plus all the features of the 83A. 


ENS 


PRM-43084 Centronics parallel ............ «44. $1099.95 
PRM-43085 Serial with 2K buffer .............. $1149.95 
PRA-27081 Apple card ........................ .. $39.95 
PRA-27082 Apple cable ............--........ .. $19.95 
PRA-27087 TRS-80 cable ............... pasanna 924.95 
PRA-43081 2K hi speed serial Card .,............ $99.95 


PRA-43082 Hi-res graphics ROMS 82A ........... $49.95 
PRA-43083 Hi-graphics ROMS ВЗА .......„....... $49.95 
PRA-43088 Tractor option for 82A ....... iss. $49.95 
PRA-43080 Extra ribbons pkg. Of 2 ..,............ $9.95 


8023 DOT MATRIX - NEC 
100 CPS, proportional spacing, hi-resolution graphics, 
correspondence quality printing, bi-directional tractor & 
friction feed. 
NEC-8023A 8023 parallel 
NEC-8023-01 8023 ribbon 


Ce + n $499.95 
"R-*545»»€TWw"b $11.95 


куак» eae 


TP-1 LETTER QUALITY - SCM 
12 CPS daisy wheel printer from Smith Corona. 
PRD-45101 Centronics parallel ............ maaa. 9648.95 
PRD-45102 RS-232C serial ............... uc... $648.95 


LETTER QUALITY PRINTER - Jade 


Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PRD-11001 Centronics parallel ,...,........... ‚ $899.95 
PRD-11002 RS-232C serial model ,............. $969.95 
PRA-11000 Tractor Option ,...... soe sees 9169.95 


KSR DAISY WHEEL - Anderson-Jacobson 
Letter quality communications terminal/printer with full 
typewriter keyboard, 30 CPS Diablo print mechanism, RS- 
232 interface, includes free printer stand with deluxe casters. 
print wheel, ribbon, friction feed standard (tractor feed 
optional). factory refurbished with 30 day warranty, shipped 
freight collect. 

PRD-99100 AJ KSR printer 
PRA-99200 Tractor option 


ТООКЕ ded хаа, 9995.00 
TTD $150.00 


PRINTER PALS - F.M.J. Inc. 
Desk top printer stand and continuous form paper holder. 
PRA-99080 for MX-80. Mx-80FT, Oki 82A. NEC .. $29.95 
PRA-99100 for MX-100, Oki ВЗА & 84 ,......,.... $34.95 
PRA-99700 for letter quality printers ......... sree $49.95 


Circla 209 on inquiry card. 


51/" Disk Drives 


Tandon TM100-1 single-sided double-density 48 ТР! 


MSM-551001 .............. $21995 ea 2 for $199.95 ea 
Shugart SA40( sided double-density 40 track 
MSM-104000 ....... „>>. 9234.95 еа 2 for $224.95 ea 


Shugart SA45! ' double-sided 48 ТР! 
MSM-104550 ...,.......... $349.95 ea 2 for $329.95 ea 


Shugart SA465 half-size doule-sided 96 ТР! 
MSM-104650 $399.95 ea 2 for $379.95 ea 


Tandon TM100-2 double-sided double-density 48 TPI 
MSM-551002 $294.95 ea 2 for $269.95 ea 


Shugart SA450 double-sided double-density 35 track 


ser 4d o» 3 à à 3o» 5 w.. 
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MSM-104500 .............. 5349.95 ea 2 for $329.95 ea 
Tandon TM100-3 single-sided double-density 96 TPI 
MSM-551003 .............. $294.95 ea 2 for $269.95 ea 
Tandon TM100-4 double-sided double-density 96 TPI 
MSM-551004 .............. $394.95 ea 2 for $374.95 ea 
MPI B-51 single-sided double-density 40 track 


MSM-155100 .............. $23495 еа 


MPI B-52 double-sided double-density 40 track 
MSM-155200 ... ... $344.95 ea 2 for $334.95 ea 


MPI B-91 
MSM-155300 


2 for $224.95 ea 


AeA 


single-sided double-density 77 track 
$369.95 ea 2 for $359.95 ea 


MPI B-92 double-sided double-density 77 track 
MSM-155400 .. . $469.95 ea 2 for $459.95 ea 


ee v 


елчее кунда 


51° Cabinets with Power Supply 
END-000216 Single cab w: power supply ..,...... $69.95 
END-000226 Dua! cab wipower supply .......... $94.95 


8" Disk Drives 


Shugart SA810 half-size single-sided double-density 


MSF-108100 .,.,............ $424.95 ва 2 for $394.95 ea 
Ѕһидагі SAB860 half-size double-sided double-densily 
MSF-108600 ,............. 9574.95 еа 2 for $549.95 ea 


Shugart SA801R single-sided double-density 
MSF-10801R .,.,........... $394.95 ea 2 for $389.95 ea 


Shugart SA851R double-sided double-density 
MSF-10851R .............. $554.95 ea 2 for $529.95 ea 


Tandon TM848-1 single-sided double-den thin-line 
MSF-55B481 .... ,,. ..... 9379.95 ea 2 for $369.95 еа 


Tandon TM848-2 double-sided double-den thin-line 
MSF-558482 ........ ..... $494.95 ea 2 for $484.95 ea 


Qume DT-8 double-sided double-density 
MSF-750080 .......... $524.95 ea 2 for $498.95 ea 


Mitsubishi M2894-63 
MSF-289463 ...,,.,....... 


Siemens FDD 100-8  single-sided double-density 
MSF-201120 $384.95 ea 2 for $349.95 ea 


double-sided double-density 
$494.95 ea 2 for $474.95 ea 
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Dual Disk Sub-Systems 


Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power Switch, line cord. fuse holder, cooling fan, rever- 
mar rubber feet. all necessary hardware to mount 2-8" disk 
drives, power supply. and fan. does not include Signal cable. 


Dual 8" Sub-Assembly Cabinet 


END-000420 Bare cabinet ....................... $59.95 
END-000421 Cabinet kif ........,.............. $225.00 
END-000431 A &Т7............................. $359.95 
8" Sub-Systems - Single Sided, Double Density 
END-000423 Ki! w/2 FD100-8Ds .............. $975.00 
END-000424 A & T w/2 FD100-8DSs ............ $1175.00 
END-000433 Kit w/2 SA-BO1RS ............ $999.95 


END-000434 A & T w;2 SA-BOTIRS ,,,.....,.... $1195.00 


8" Sub-Systems - Double Sided, Double Density 
NT NAP ERES $1224.95 


END-000436 Kit w/2 SA-B51RS .. ,,,,,.,,,.... $1274.95 
END-000437 A & T w/2 SA-851Rs ,............ $1474.95 
Prices may be sifghtly higher at our retall locations. Please 
contact the store Їп your area for exact prícing. 


IBM PC Accessories 


512K PC/RAM STACK - Hammond 


A high quality, high density memory expansion board for 
your PC, cool-quiet-reliable operation, full parity checking, 
unique stacking Sockets, expandable from 256K to 512K, 
MDRIVE high speed RAMdisk software only $25.00 with 
256K or 512K board purchase, 


MEX-25600A 256K assembied & tested ......... $795.00 
MEX-51200A 512K assembied & fasted ......... $999.95 
MEX-25600S MDRIVE disk emulator ............. $25.00 


256K PC/RAM - Hammond Engineering 

* User expandable from 64K to 256K, same high quality 
Standards as the RAM Stack above, designed for medium 
memory expansion requirements. 

MEX-64000A 64K assembied & tested $299.95 
MEX-128000A 128K assembled & tested ........ $399.95 
MEX-192000A 192K assembled & tested ........ $499.95 
MEX-256000A 256K assembled & tested .. $569.95 


mim mv 


PC/SASI RAM - Hammond Engineering 
Three boards in one, 256K о! RAM, RS-232 asynchronous 
serial interface, and a SAS! {Shugart Assoc Standard 
interface) hard disk interface. 

IOX-6000A PC/SASI RAM ............... java eed $1095.00 


PC EXTENDER CARD - Computel 
High quality extender card withíreeconnectorsftor IBM PC 
bus. 
TSX-300A A & T with connectors 
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WIRE WRAP BOARD - Computel 
Highest quality, extremely versatile proto typing board with 
gold plated card edge for IBM PC. 


TSX-310A Proto board . sx... 959.95 
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Jade Bus Probe 


THE BUS PROBE - Jade 


inexpensive S-100 Diagnostíc Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel... You're not 
alone - most computers have their occasional bad days. Bul 
without diagnoslic equipment such as an oscilloscope 
(expensive!) ог a front panel (expensiva!), if can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 

Not anymore: Jade is proud to offer our cost-effective 
solution to the problems mentioned above: THE BUS 
PROBE. 

Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see alf the IEEE S-100 signals in action. THE 
BUS PROBE allows you to see inputs. outputs, memory 
reads and writes, instruction fetches, OMA channels, 
vectored interrupts. 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 

An on-board pulse generator can provide repetitive resets. 
interrupts, or wait states, for trouble shooting. 


TSX-200B Bare board .......................... $59.95 
TSX-200K KH .,....................... COE $119.95 
TSX-200A AGT ......................... TENE... $149.95 


g Place Orders Toll Freee 


Continental U.S. inside California 


800-421-5500 800-262-1710 al 


For Technical inquires or Customer Service сан: H 


213-973-7707 


JADE FI 


Computer Products a 
4901 W..Rosecrans, Hawthorne, CA 90250 ü 


B accept cash, checks, credit cards, or Purchase Orders 


from qualified firms & institutions. Minimum prepaid order $15 
California residents add6 4% tax, Export customers outside the 
Е US or Canada please add 10% to all prices. Prices and avallibility 
subject to change without notice. Shipping & handling charges 
via UPS Ground &OE/lb, UPS Air $1.00/Ib minimum charge $3.00 


Disk Drive for Apple 5289.95 


SIGNALMAN - Anchor 
Direct-connect automatic answer/originale selection, 300 
Baud full duplex, Bell 103, includes RS-232 cable 
IOM-5600A Signalman ........... Vedere eus bust $89.95 


SMARTMODEM - Hayes 


Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface, 


programmable 

ІОМ-5400А Smartmodem ........ EXEAT Dau de $224.95 
IOK-1500A Hayes Chronograph ............... . $218.95 
IOM-2010A Micromodem 1! .................... $328.95 
IOM-2012A Terminal program for MMi! ...... ‚... $89.95 
IOM-1100A Micrcomodam 100 ............« rie. $368.95 


APPLE-CAT - Novation 
Software selectable 1200 or 300 Baud. direct connect, auto- 
answer/auto-dial,touch & pulse dialing, auxiliary 3-wire RS- 
232C serial port for printer 
IOM-5232A Save $50.00 .............. ‚узж. 9324.95 


1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible, full or hall 
duplex. 

IOM-5500A Smartmodem 1200 .......,......... $599.95 


1200 BAUD AUTO CAT - Novation 
212 Auto Cat, 1200& 300 baud, auto dial/answer/disconnect, 
LED readout displays mode, analog/digital loop-back self 
tests, usable with multi-line phones. 
IOM-5231A 212 Auto Cat 


HI-RES 12" GREEN - Zenith 
15 MHz bandwith 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable, 
VDM-201201 List price $189.95 ................. 9129.95 


12" GREEN SCREEN - NEC 
20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor with audio. 


VDM-651200 Deluxe model ........,...... 5», 9199.95 
VDM-651260 Economy model ............. ‚+... $149.95 


12" COLOR MONITOR - NEC 

High resolution color monitor with audio. 
VDC-651212 Color monitor ......... oo sso». 9389.95 
NEC-1202D AGB color monilor ,,..,........... $999.95 


13" COLOR MONITORS - BMC 
18 MHz RGB & composite video color monitors. 
VDC-421320 13° RGB Color .......... 22s ass 2329.95 
VDC-421310 13" Composite video .... 


VDX-420090 RGB card for Apple ............... $149.95 


COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 
VDC-80130 13" Color | ,........,.,.,., 6. 9379.95 
VDC-801320 13° Color ll ,. „а, 9894.95 
IOV-2300A DVM board for Apple .............,. $199.95 


AMBER or GREEN MONITORS - Jade 
High resolution 18 MHz compact video monitors. 
VDM-751210 12° Amber phosphor .,...,........ 9149.95 
VDM-751220 12" Green phosphor .............. $139.95 
VDM-750910 9" Amber phosphor ....... osos, 9149.95 
VDM-750920 9" Green phosphor ......» «aso» $139.95 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 


Inexpensive erasers for industry or home. 
XME-3100A Spectronics w/o timar ......,,....., $69.50 
XME-3101A Spectronics with timer .......... ‚+++ 994.50 
XME-3200A Economy model ..,... (utente аа I 


Single User System 


THREE BOARD SET - SD Systems 

4 MHz Z-80A CPU, 64K RAM {optional 256K ), seriali/O port, 
parallel 1/O port, double density disk controller, CP/M 2.2 & 
manual set, system monitor, control & diagnostic software. 
includes SBC-200, 64K ExpandoRAM H. Versalioppy і, & 
CP/M 2.2 - all boards are assembled & tested. ; 

Board set with 64K of RAM ..,.......... s. $1095.00 
Board set with 256K of RAM $1295.00 


Apple Il Accessories 


APPLE DISK DRIVE - Fourth Dimension 
Totally Apple compatibfe, 143,360 bytes par drive on DOS 
3.3, hall-track capability - reads al! Apple software, plugs 
right in to Apple controller as second drive. DOS 3.3, 3.2.1, 
Pascal. & CP/M compatibla. 

MSM-123200 40 Track add on Apple drive $289.95 


MSM-123200 Controller with free DOS 3.3 $99.95 


16K RAM CARD - for Apple II 
Expand your Apple iit 064K, use as language card, full 1 year 
warranty. Why spend $175.00 ? 
MEX-16700A Save over $100.00 ................ . $69.95 


2-80 CPU CARD - for Apple II 
Two computers in one. 2-80 & 6502, more than doubles the 
power and potential of your Apple, includes Z-B0 CPU card 
CP/M and complete manual set. 


CPX-62800A A & T with software ............... $249.95 


APPLE-CAT - Novation 
Software seleclable 1200 or 300 baud, direct connect, auto- 
answer/auto-dial, auxiliary 3-wira RS232C serial port for 
printer. 


IOM-5232A Save $5000!! ,,,.,.,...,.,.....,,..„. 9325.95 


8" DISK CONTROLLER - Vista 
New from Vista Computer. single or double sided, single or 
double density, compatible with DOS 3.2/3.3, Pascal, & 
CP/M 2.2, Shugart & Qume compatible 
IOD-2700A A&T ........ (eg ede CORE Ve +» 5 


2 MEGABYTES for Apple Il 
Complete package includes: Two 8" double-density disk 
drives. Vista double-density B" disk controller, cabinet, 
power supply. & cables. DOS 3.2/3.3. CP/M 2.2, & Pasc-z'! 
compatible. 
1 Mega Byte Package Kil ............ ern. $1495.00 
1 MegaByte Package A & T ................... $1695.00 
2 MegaByte Package Xil „,..................... 91795.00 
2 MegaByte Package A & T ,,,,,.............- $1995.95 


VISION 80 - Vista Computer 
80 column x 24 line video card for Apple fl, 128 ASCH 
characters. upper and lower case. 9 x 10 dot matrix with 3 dot 
descenders. standard data media terminal control codes, 
CP/M Pascal & Fortran compatible. 50/60 Hz 
IOV-2400A Vista Vision 80 һе» нъ ee eee л» т $299.95 


CPS MULTICARD - Mtn. Computer 
Three cards in one! Heal time clock/calendar. serial 
interface, & parallel interface - all on one card. 

IOX-2300A АТ п... contro» 9179.99 


HI-RES GRAPHICS CARD - Genie 
Intelligent printer interface and control card allows ful high 
resolution graphics and screen dumps. 

ЮР-2405А Genie for Epson ..,................. 9119.95 
IOP-2410A Genie for Okidata ........... Va $119.95 
IOP-2415A Genie for NEC/C. HOM .............. $119.95 


Power Strips 


ISOBAR - GSC 
Isolates & protects your valuable equipment from high 
voltage spikes & AC line noise, inductive isolated ground. 15 
amp circuit breaker. U.L. listed 


ЕМЕ-115103 3socket ..... eese sehoa hh hnm $39.50 
EME-115105 4 sockel ahhh ert ce ho вашара $49.50 
EME-115100 8 socket ................ stro ce 995.50 


EME-115110 9 socket! rackmount! ,..... sas ssi... 974.50 


| Single Board Computer 


SUPERQUAD - Adv. Micro Digital 
Single board. standard size S-100 computer system, 4 MHz 
2-80А, single or double density disk controller for 54" orB" 
drives, 64K. RAM. extended addressing, up to 4K of EPROM, 
2 serial & 2parallel t/O ports, real time interrupt clock, CP/M 
compatible. 

СРС-30800А A & Т, ................. «22221414 9724.95 
IOX-4232A Serial 1/O adapter ..............,.,... 92995 


2-80 STARTER KIT - SD Systems 
Complete Z-80 microcomputer with RAM, ROM, VO. 
keyboard, display. kludge area, manual, & workbook. 
CPS-30100K Kit with workboOk .......... ...... 9289.95 
CPS-30100A A & T with workbook ....,......... $469.95 


AIM-65 - Rockwell International 
Complete 6502 microcomputer with alphanumeric display. 
printer, keyboard, & instruction manual. 


СРК-50165А 1K AIM-65 ,,,,,,,........,., as ses $424.95 
СРК-50465А 4K AIM-65 „,..................... 9474.95 
SFK-74600008E 8K Basic ROM ......... TOP „> $64.95 
SFK-64600004E 4K assembler ROM .,,........,« 943.95 
SFK-74600020E PL/65 ROM ..,.,,,..,........... 984.95 
SFK-74600010E Forth ROM ...,... csse ass 964.95 
SFK-74600030E Instant Pascal ...............- .. $99.95 
PSX-030A Power supply .,,...............,..... 964.95 


ENX-000002 Enclosure ...,...............,,.... $5495 


SPECIAL PACKAGE 
4K AIM-65, 8K Basic, power supply. & enclosure 
Special Package Price .,...,.................... $649.95 


S-100 EPROM Boards 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer with software. 
MEM-99520K Kil with software ..,.....„.......„ 9189.95 
MEM-99520A A & T with Soffware ..,.....,...., $249.95 


PB-1 - SSM Microcomputer 
2708. 2716 EPROM board with on-board programmer. 
MEM-99510K Kil with manual .,..,....« seassa $15495 
MEM-99510A A & T with manual „.............. $21995 


EPROM BOARD - Jade 
16K or 32K uses 2708 or 2716 EPROMs. 1K boundary. 
MEM-16230K Kit w/o EPROMS ү,.,.............. $7995: 
MEM-16230A A &.T w/o EPROMS .............- $119.95 


S-100 Video Boards 


SPECTRUM COLOR - CompuPro 
Full-function color graphics board. up to 8 colors. 256 x 192 
graphics, parallel 1/0 port, BK RAM. 
lOV-1870A A & T ........ РЕ ERO a Re kee Rs $348.95 
lOV-1870C CSC ...... su Ede ЕЗ TT" $398.95 


MICROANGELO - Scion 
Ultra-high-resolution 512 x 480, 256 color or black & whiteS- 
100 video board 
!ОЎ+#1500А AW T arnai e ia .. $799.95 


S-100 MotherBoards 


ISO-BUS - Jade 


Silent, simple, and on sale - a batter motherboard 
6 Slot (54," x 8%") 


MBS-061B Bare board ..,....................... $2295 
MBS-061K Kit ........ Tn TRUE ‚+++ 939.95 
MBS-061A A & T ............. —Ó eroaa reaa aic 969.95 


12 Slot (934° x 8*4") 
MBS-121B Bare board ,,,,..,,..,..,.,,.......... $34.95 


MBS-T2ZIK Kil assassin snes 959.95 
MBS-121A A & T ........ еван аила 1 71 
18 5101 (14'A" x 854") 

MBS-181B Bare board ....,,.,.....,,..,.,...... $54.95 
MBS-181K Kit ......... ETC .. $99.95 
MBS-181A A & T ......,.. РРР ‚... $149.95 


ACTIVE TERMINATOR - CompuPro 
A true mother's helper. 
TSX-100A A&B T.nu 959.45 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 210 on Inquiry card. 
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8086/8087 - СотриРго 
16 bit, В or 10 MHz 8086 CPU with provisions for 8087 & 
80130. 
CPU-70520A 8 MHz 8086 A & Т............„+-„. $624.95 
CPU-70520C 8 MHz 8086 CSC ........... агер $764.95 
CPU-70530A with 8087 А & T .,.,,,,.,........ $1224.95 
CPU-70530C wrth 8087 CSC ............... .. $1455.95 


8085/8086 - CompuPro 
Both B & 16 btt CPUs. standard 8 bit S-100 bus. up to 8 MHz. 
accesses 16 Megabytes of memory. 
CPU-20510A 6 MHz A& Т ....,....,........... $398.95 
CPU-20510C 6 6 MHz CSC „....,,........ н $497.95 


CPU-Z - CompuPro 
2 4 MHz 280А CPU, 24 bf addressing. 
CPU-30500A 2/4 MHz A & Т .,........ Mp $279.95 
CPU-30500C 3.6 MHz CSC ............... r»: $374.95 


SBC-200 - SD Systems 
4 MHz 2-80А CPU wath serial & parallel LO. 1K RAM. BK 
ROM space. monitor PROM included. 
CPC-30200A A & Т... nao $399.95 


THE BIG Z - Jade 
2 or 4 MHz switchable 2-80 CPU board with serial 1/0, 
accomodates 2708, 2716, or 2732 EPROM. baud rates from 
75 to 9600. 
CPU-30201B Bare board wimanual ........«».... 935.00 
CPU-30201K Kit with manual ,...... eos sa 9149.95 
CPU-30210A A & T with manual .,............. $199.95 


CB-2 - SSM Microcomputer 
2 or 4 MHz 2-80 CPU board with provision for up to BK of 
ROM or 4K of RAM onboard, extended addressing, IEEE S- 
100. fron! panel compatible. 
CPU-30300K Kil with manual ,.,.. seen, $229.95 
CPU-30300A A & T with manual ....... ТОТУР $274.95 


2810 2-80 CPU - C.C.S. 
2 0r 4 MHZ 2-80 CPU withserial l О port & on-board monitor 
PROM. front panel compatible. 


CPU-30400A A & T with PROM „,,,,,........... $289.95 


2820 Z-80 DMA CPU - C.C.S. 
4 MHz 2-80 CPU board with 2 serial ГО ports & Centronics 
parallel ! О port. separate dala & status ports. DMA daisy 
chain compatible. 
CPU-30420A A & T with manual .,........ 


‚+... $569.95 


S-100 Disk Controllers 


DISK 1 - CompuPro 


8" or 5'A" DMA disk controifer, single or double density, 
single or double sided, 10 MHz. 


IOD-1810A A & T ...... ПР eee ee ee E $449.95 
IOD-1810C CSC ..,.,....... eorr cans 9554.95 
SFC-52506580F 8" CP/M 22 for Z-80 ........... $174.95 
SFC-52506586F 8" CP/M 2.2 for 8086 ........... $299.95 
SFO-54158000F Oasis single user .,..,.........-. $499.95 


SFO-54158002F Oasis multi-user eee ees ee 7 $849.95 


VERSAFLOPPY Il - SD Systems 
Double density disk controller for any combination of 5'Á" 
and 8" single or double sided. analog phase-locked loop 
data separator. vectored interrupts. CP/M 22 & Oasis 
compatible. control/diagnostic software PROM included. 
IOD-1160A A & T with PROM .............,.... $359.95 
SFC-55009047F CP/M 2.2 with VF Il ............. $99.95 


2242 DISK CONTROLLER - C.C.S. 
SY," or 8" double density disk controller with on-board boot 
loader ROM, free CPIM 2.2 & manual set. 
IOD-1300A A & T with CPIM 2.2 ........ s» s $399.95 


DOUBLE D - Jade 

High reliablity double density disk controller with on-board 
Z-80A. auxiliary printer port. IEEE S-100, can function in 
multi-user interrupt driven bus. 

IOD-1200B Bare board & hdwr man ... $59.95 
IOD-1200K Kit wihdwr & sftwr man .,........... $299.95 
IOD-1200A A & T w/hdwr & sftwr man .....,.,.. $325.95 
SFC-59002001F CP/M 2.2 with Double D ........ $99.95 


See page 585 for ordering information 


ohh à or n 


256K RAMDISK - SD Systems 
ExpandoRAM Ili expandabie from 64K to 256K using64K x 1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
Cromemco. & most other Z-80 based systems, functions as 
ultra-high speed disk drive when used with optional 
RAMDISK software. 


MEM-65064A 64K A&T ..... in RUE ТШ $474.95 
МЕМ-65128А 128K A & T тарата авиан з жа $574.95 
MEM-65192A 192K A & T M»ewTbuRRe-cocurette- teen $674.95 


MEM-65256A 256K A & T ..,,........ ......... $774.95 


SFC-55009000F HAMDISK sftwr CP/M 2.2 .,..... $44.95 > 


SFC-55009000F RAMDISK with EXRAM II ....... $24.95 


128K RAM 21 - CompuPro 
128K x8 bit or 64K x 16 bil static RAM board, 12M H 2,24 bil 
addressing. 
МЕМ-12810А A & T „,...........›‹..4-.++-... $1609.95 
MEM-12810C CSC ,........ eese ene nns $1794.95 


64K RAM 17 - CompuPro 
64K CMOS static RAM board, 10 MHz, low power less than 4 
watts. DMA compatible. 24 bit addressing. 
МЕМ-64180А 64K A & T ..,..... .............. $549.95 
MEM-64180C 64K CSC . $698.95 


"ата RE RR A конан dH t n 


64K RAM 16 - CompuPro 
32K x 16 bit or 64K x 8 bit low power static RAM board. 10 
MHz. 24 bil addressing. 
MEM-32180A RAM 16 AST ....,.............. $598.95 
MEM-32180C RAM 16 CSC .................... $698.95 


64K STATIC RAM - SSM 
IEEE 696/S-100standard.upto 6MH2/8 Bit, 12MH z/16 Bit, 24 
Bit extended addressing, disable-able in 2K increments 
MEM-64300A A & T ............... mE $499.95 


64K STATIC RAM - Mem Merchant 
64K static S- 100 RAM card, 4 to 16K banks up to 8 MHz. 
MEM-64400A 64K A & T MOKOCR BOR ee RN XR RE 8 шун Ge $499.95 


64K STATIC RAM - Jade 
Uses new 2K x B static RAMs, fully supports IEEE 696 24 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper BK may be disabfed, low 
power typically less than 500ma. 


MEM-99152B Bare board ..,,....»ь4›.,........ 949.95 
MEM-99152K Kil less RAM .......... raa ee e $99.95 
MEM-32152K 32K kit ......... Tr E ‚... $199.95 
MEM-56152K 56K ЇГ... аьа... $289.95 
MEM-64152K 64K kil .......................... $299.95 
Assembled & Tested ........................ add $50.00 


2066 64K RAM - C.C.S. 
64K RAM board with bank and block select switching 
functions for Cromemeco Cromix & Alpha Micro. 
MEM-64566A 64K A & T ,..,,..,............,.. 9424.95 


64K EXPANDORAM II - SD Systems 
Expandable RAM board from 16K to 64K using 4116 RAM 


chips. 

MEM-16630A 16K A & T ............ «жаш ase, $344.95 
МЕМ-32631А 32K A & T ............ eeu $364.95 
MEM-48632A 48КА & T ............. Pres Ead $384.95 
MEM-64633A 64K A&T ........ baa wa ey T $399.95 


MEMORY BANK - Jade 
4 MHz S-100 bank selectable expandable to 64K. 
MEM-99730B Bare board w/manual ............. $49.95 


MEM-99730K Kit with no RAM .............-.s- $179.95 
MEM-32731K 32K kit ......... us dusk Eme pov pawl $199.95 
MEM-64733K 64K kit ................ saos. $249.95 
Assembled & Tested ................ vafa ias add $50.00 


16K STATIC RAM - Mem Merchant 


4MHz lo-power static RAM board, IEEE S-100, bank 
selectable. addressable in 4K blocks, disable-able in 1K 
segments extended addressing. 

MEM-16171A 16K A & T .....,.......»ь+++»а++‹,. $149.95 


Circle 210 on Inquiry card. 


SYSTEM SUPPORT 1 - CompuPro 
Heal time clock, three 16 bit interval timers, dual interrupt 
controllers(15 levels), up to 4K EPROM/RAM, RS-232C 
serial channel. provision for 9511A/9512 math chip. 


lOX-1850A 557 A& T ......................... $359.95 
lOX-1850C 557 CSC ....,.............:. Laven $459.95 
IOX-1855A with 9511 A & T .,.,...„.„..........- $554.95 
1ОХ-19855С with 9511 CSC ,,.,.............. s $654.95 
IOX-1860A with 9512A & T .................... $554.95 
lOX-1860C with 9512 CSC .......... TOP $654.95 


INTERFACER 1 - CompuPro 
2 serial I/O ports 50-19.2K baud. 
IOI-TBIDA A& T онако вее врана: $218.95 
1Of-1810C CSC карса ааган 9288.95 


заядае а йи 


INTERFACER 2 - CompuPro 

3 parallel, 1 serial, & interrupt timer. 
10I-1820A А & Т .,,,,..... након оне. 9218.95 
I01-1820C CSC ............ esuasaesosssuscasas $288.95 


INTERFACER 3 - CompuPro 


5 or 8 channel serial !/O board for interrupt driven multi-user 
systems up to 250K baud. 


!О1-1835А 5 porl A.& Т. ........................ $558.95 
1OI-1835C 5 port CSC vases vau iini vb i a Es $628.95 
101-1838A 8 portA & T ........... ecco $628.95 


101-1838C 8 port CSC „(а ъ= =з аз omm "»unud-teos $749.95 


INTERFACER 4 - CompuPro 
3 serial, 1 parallel. 1 Centronics parallel. 
1О1-1840А А& Т ..,,..,..,. нанова esos 9314.95 
їО!-1840С CSC .................... enn nnn n nns, $414.95 


MPX - CompuPro 
Multi-user ЈО multiplexer & interrupt controller with on- 
board 8085A-2 CPU & 4K or 16K of RAM. 
IOl-1875A 4K MPXA & Т arvana ar. 9444.95 
101-1875С 4K MPX CSC ,..........ee nnn nA ... $534.95 
I01I-1880A 16K МРХА &Т ,........... enne s.s $584.95 
101-1880C 76K MPX CSC ,... cesse co $874.95 


l/O-8 - SSM Microcomputer 
Eight software programmable serial I/O ports, 110 -19.2K 
Baud. ideal for multi-user systems 
IOI-1018A AST ....... re ee cr $469.95 


l/O-5 - SSM Microcomputer 
Two serial & 3 parallel I/O ports, 110-19.2K Baud 
IO1-1015A А & T “FREH ИЕГЕР „а $289.95 


MPC-4 - SD Systems 
Intelligent 4-port serial 1/O card. on-board Z-80A, 2K RAM, 
4K PROM area, on-board firmware, fully buffered, vectored 
interrupts, four CTC channels, add to SD Board set for 
powerful multi-user system 


101-1504А А & T w/software аи вон енини seen eee $495.00 


l/O-4 - SSM Microcomputer 
2 serial 1/O ports plus 2 parallel 1/0 ports. 
IOI-1010B Bare board w/manual ................ $35.00 
101-1010К Kit with manual .............. e eens $179.95 
IOI-1010A A & T with manual ..........-..... e $249.95 


2830 6 PORT SERIAL - C.C.S. 


Six asynchronous RS-232C serial МО ports with 
programmable baud rates. 


101-1040А A & T with manual .................. $529.95 


2710 4 PORT SERIAL - C.GS. 
Four RS-232C serial f/O ports with full handshaking. 
101-1060А A & T with manual ............... . $319.95 


2719 2 SER & 2 PAR - C.C.S. 


Two RS-232C serial !/O ports plustwo8 bit parallell /O ports. 
!О!-1080А A & T with manual ...... „+... $349.95 


` Computer Products 
4901 W..Rosecrans, Hawthorne, CA 90250 


7400 


7475 5 38 74161 S .В8 
7401 22 7476 .34 74162  .89 


78HOSK $5.95 LM1414N $1.90 
78MO5 1.49 LM1458CN/N 49 


78M.G. 1.49 MC1488N 99 | 7402 22 7479 460 74183 87 
LM108AH 295 МСт489м 99 [7403 22 7480 49 74164 87 
LM300H .99 LM1496N во | 7404 22 7482 95 74155 87 
LM301CN .-35  LM1556N 150 | 7405 23 7483 55 74166 120 
LM304H 1.98  LM1820N 95 | 7408 35 7485 65 74167 195 
LM305H 1.89 — LM1850N 95 | 7407 .35 7486 .35 74170 169 
LM306H 325 LM1889N зла | 7408 26 7489 175 74172 475 
LM307CN 29 1М2111М 1.75 | 7409 23 7490 39 74173 79 
4895  BO73M 3495 | LM308CN 98  LM2900N 99 | 7410 22 7491 57 74174 89 
тм ЕВ (3850) 1495 — 8502 995 8755 49.95 | 1МЗО9К 149 LM2901N 250 17411 29 7492 45 74175 .85 
16K Apple" Ramcard|z, *: is ns se | mongen ‘ss зт in [uo m шов Tem f 
| | . 11 89  CA3013 2.1 74 í 1 
GI a PO ^ni Аа ШЕТ 1.75 САЗОТӘТ 199 17414 59 7495 65 74179 134 
LIST 195 « [| LMT 170 CA302?T 3.49 | 746 29 7496 69 74180 75 
we FOP ANG LM3IBCN — 1.49 — CA3023T 299 | 7417 29 7497 290 74181 1.75 
Y ACP chen Pet LM319N/H 125  CA3035T 275 | 7420 22 74100 290 74182 75 
A LM320K-XX* 1.35 САЗОЗӘТ 129 {744 35 74107 32 74184 225 
E $ 95 6116/2016 $7.95 2147 $599 5290 $1.99 | iM320T-XX' 1.39 CA3046N 1.29 | 7422 29 74109 37 74185 225 
f 8264-64K 850 411 599 5298 1.49 | LM320H-XX* 1.25 LM3053N 1.49 | 7423 29 74116 195 74186 9.95 
4116-2 1.99 414 488 6508 450] LM323K 4.95 CA3059N 3.19 | 7425 29 74121  .29 74188 3.90 
e Full 1 year warranty 4116-2 8/1295 1101 998 8518 679 | LM324N .95 CA3060N 319 | 7426 29 7422 39 74190 1.15 
à : 2101 3.99 t103 99 6561 2379 | LM337K 5.95 CA3062N 495 | 7427 .25 74123 59 74191 1.15 
ө Top quality — gold fingers 202 78 4027 489 6804 399] Lwosek 695  LM3065N 149 | 7429 45 7425 39 7492 85 
. i LM339N 95 A3080T 1. 7430 . 74126 44 74193 .В5 | 
e Expand Apple Il 48K to 64K 21024 129 4050 469 9130 899 LM340K-0e 175 Eka Vae. 20- GER ШТ Мор СЕ 
e { i = u 1 49 4060 4. 140 8.99 | LM340T-XX* 1.25 САЗОВ2М 189 | 7437 25 74132 69 74195 68 
Compatible “2 80 Softcard 2112 3.49 4096 3.99 93415 6.99 | LM340H-XX* 1.25 САЗОВЗМ 455 | 7438. 29 74136 .75 74196 .85| 
e Allows system to run with CP/M", PASCAL, 2114 199 4115 1.49 93425 6.99 | LM344H 1.95 САЗОВБМ Bo | 7430 29 74139 95 74197 .85 
DOS 3.3. COBAL. Visicalc, etc 2114-2 325 4200 7.95 LM348N 1.20 CA3089N 299 | 7440 19 74141 .79 74198 1.39 
| жас iat , ' ; | 2114-4 229 4402 1.99 wk LM350K 5.60  CA3096N 3.49 | 7441 79 74142 295 74199 139 
e Supplied with extra 16K RAM & has (2) LED's 219 699 5280. 4.50 sts LM358CN 98  CA3097N 199 | 7442 .57 7413 295 74221 1.19 
LM360N 1.49 САЗІЗОТ 130 | 7443 95 74144 295 74251 .95 


7444 95 74145  .82 74273 1.05 
7445 .79 74147 1.95 74276 1.69 
7446 79 74148 1.20 74279 75 


| SUPPORT | %: Trib 1.95 CA3140T 1.19 
7 3.75 CA3146N .49 
32K SUN i RAM БАК C M 0S RAM 8155 $9.95 8259 $8.95 68047 $22.95 LM377N 2.75 САЗІ60Т 119 


2 or 4 MHz 8156 9.95 827519395 68488 19.95 | LM380CN/N 125  GA3ISON 195 | 7447 65 74150 109 74283 1.40 
$100 (200nS) 820229.95 8279 9.50 46505 2295 | LM3BIN 179  CA3410N 59 | 7448 79 74151 67 74284 3.90 
Expandahle 6205 269 680 475 6520 6.95 | LM38aT 1.95  MC3423N 149 | 7450 .19 74152 67 74285 390 
Uses Uses 2716's $ 8212 275 6820 650 6522 9.95 | LM386N 1.25 MC3460N 395 | 7451 19 74153 .67 74290 125 
| : 34909 8214 495 6821 6.50 6530-X 2495 | LM387N 1.40  SG3524N 395 | 7453 19 74154 1.19 74298 .95 
21141 or 61165 8216 2.75 6828 10.50 um 1.85 LM390N 1.95 — CA3600N 339 | 7454 .19 74155 78 74365 68 
8224 295 6834 16.95 1 19. NES31V/T 375 LM3900N 59 | 7459 25 74156 78 74366 858 
deber Ant $159.95 | Assembled & Tested $399.00 | p56 295 68452295 280Р0 650 | NESSSV зз — LM3905N 1.19 | 7460 23 74157 60 74367 88 
32K 4 Miz Ki У199.95-—>езад. 8228 395 684727.95 280А-РО 9.50 | NESSEN 98 1МЗЭО9М 98 | 7470 29 74158 1.65 74368 ба 
e 32K 4 MHz ААТ e 339.00 K 8243 9.50 6850 525 Z80-CTC 650 | NES6IT 19.985 — LM3914N 375 | 7472 29 74159 249 74390 145 
BARE BOARD 3995 MOSTEK 4 8250 14.95 6852 525  ZBOACTC 950 | NES&SN/H 125  LM39:5N 395 | 7473 34 74160 вв 74393 190 
BareBdw/aliosislossmem. 9995 RAMS | 8251 650 63601095 ZBODMA 19.95] NE566H 175 LM3916N 375 | 7474 34 74490 1.90 
tab 8253 11.95 6862 10.95  ZBOA-DMA 27.95 | NES67V/H 150 RC4I3IN 2.95 | 
E 8255 4.50 6875 595 280-50 24.95 | NE592N 2.755  RC4136N 1.10 741500 
BARE BOARDS ea. | 8257 950 6880 2.49 ZBOA-SIO 29.95 | LM702H 199 ЯСа151№ 3.70 | 
2700 раст umm $ ax inne] uns 3 nerit 
; =i | | | 4195TK 5.40 4 .43 74 : 
Ed s Sind Board $3495 МАР eine cu МОБУ LM711N/H 39  ULN2001 125 | 74502 28 745122 55 745248 1 10 
32K Slalic RAM (2114) 3495 | refresh. MK4015 4Kx1 RAM STRANGE TS sengs. 2708045006) 6576 M (ои Фаз E зо f anos. сз fad 110 TUDES 1-18 
ВК EPROM (2708) 2495 2732 (4KxB) TS 1295 2708(850л5) 5.25 LM723N/H .65 SN75450N 59 74.504 .35 7445124 135 745251 1.40 
2708/2716 EPROM 34.95 “ T 2716/2518:5V 1702A 5.75 LM733N/H эв SN75451N 35 74LS05 28 7415125 .89 7415253 1.40 
ACP Proto Board 2295 | PMI Super Beta (2х8) TS 795  MM5203A0 1450 | LM739N 115 §N75452N 49 [74508 28 745126 .52 7415257 .85 
Vector 8800 Proto 22.20 LOW POWER TMS2716,5V,12V 17.95 ММ52040 9.95 LM741CN/H 33 SN75453N .49 74LS09 35 74LS132 .78 7415258 .98 
Vector 8803 11 stot MB 2995 2758, 8V,(450nS} 3.50 LM741CN-14 15 5М75454М 49 | 74510 28 7415136 .49 7415259 2.95 
ACP Exlender with connector 18.95 AMPLIFIER LM747N/H 75 SN75491N „B9 7T4LS11 39 7415138 85 7415260 855 
13 Slot Mother Board (WMC) 3295 HI-TECH LM746N/H 39 SN75482N 89 74L812 33 7415139 65 7415261 2.49 
9.Slot Mother Board (WMC) 29.95 INTERNALLY LM760CN 2.95 SN75493N B9 744513 .47 7415145 1.25 74152656 59 
BSlotMotherBd(Expandable| 34.95 COMPENSATED 2513-001 (5V) Upper 5950 ALO mo стао. Mame [ее Ж ет тоатат 
Floppy PCB (8" SHUGART) 39.95 2513-005 (5Y Lower 10.95 DACIO0 $95. 0| MESO 195 TL496CP 55 [74820 26 ras:53 79 748270 55 
S100(AY5-B910)SoundBoard 3495 P/N OP12GJ 2513-АОМЗ(5М Lower 1495 8038FuncHon Generator 450 С : ec 1.85 59 
Apple Sound Board 24.95 Мола ТО mV МСМ66710А5С1!Ѕаи1ей 12.95 МС40244С0 295 | MC!358 1.75 авы = erre ue пз 89 
list бос E MCMBG740MainSymbd 1395  LUS66 VCD T 74500 ее те е 
$6.95 bias = 9.0m MCMG67S0AiphaCotdral 13.48 — XR2205 Funcuer Generator 525 P . . L : 
UV “EPROM” ACP Gain = 40V/mV 1771-018"& Minlloppy 2495 — TR16028 (5V, 12V) 35 74527 .33 7415157 .B5 7415295 1.10 
$1.95 (quantity limited) 1781 биа! Floppy 2995  AYSIO!3 (SV. 12V) agg | 748008 39 745124 369 745244 $299 | 74528 .33 745158 .75 7415298 119 
ERASER 1791-01 Dui Fkgoy 3695 AVSIOMANGIZIS-uy) 695 j 74502 АЗ 745133 54 745251 135 [74530 26 74560 105 745324 175 
a oa 495 дтяюњалавзи 695 74903 45 745134 бв 748253 135 | 74532 33 7415161 115 748347 195 
Mo del АК STATIC RAM 1793DD.0SFlpoy 4495 1м6402 795 | 74504 52 745135 1.18 745257 1.29 | 74533 55 745162 1.05 7415348 1.95 
UVs-11E T9700.0Sfixo, 5005 {мый ass | 74505 52 745136 169 745258 128 | 74537 45 745153 1.05 7415352 1.19 
ELL-OFEF | оао 1895 23sousar ass | 74508 .49 745138 1.29 745260 75 | 741538 39 7415164 1.19 7445353 1.19 
$79.95 Stick chante A - MINUS 295 | 74509 .49 745139 129 745280 279 | 741540 26 745165 89 74L5363 1.49 
Holds 4 EPROM's 10/$9.90 | isror ПИСИП 1195 | 74910 .42 745140 73 745287 299 | 74LS42 79 745166 248 745365 69 
нари a Кыны M а was | 74511 42 745151 129 745288 255 | 74547 79 7415168 1.15 745355 69 
Mode! S-52T $325.00 Same as ТМ54044 | eats scc wed 995 | 74515 .42 745153 129 745373 3.10 [74548 95 745169 1.15 745367 69 
: bul designed specifically g40QVolt foFrem Conv 725 COMSOIG 1695 74520 42 745157 129 745374 3.10 | 740551 26 745170 1.99 74LS368 69 
forZ-BObasedsystems.This | prs 34 приво 1395 5250 wes | 74922 .42 745158 129 745387 275 | 74554 29 7451773 .89 745373 1.69 
is a full-spec 4Kx1 RAM, 450п5. 140816 6 bit 105  AY5-2176 1375 74530 .42 745160 279 745471 795 | 740555 29 74LS174 89 745374 1.89 
16K Memory OrderP/N Zilog 6104-4 white supply lasts. | 1408.88 m S95 Аү5-3600 us | 74532 .49 745174 1.49 745472 795 | 74LS73 45 7415175 ВЗ 7415375 .69 
А ч zd еилир) с WAAR ags | 74538 119 745175 1.49 745473 795 | 74LS74 42 745181 220 7415377 1.95 
Expansion Kits 74540 .49 745188 269 745474 995 | 740575 59 745190 1.15 7415385 1.95 
74LS78 .45 745191 1.15 7415388 .65 


Zilog 
Z8 CPU 


74851 .42 745194 1.89 748475 995 
74564 48 745195 1.89 745570 575 | 74578 45 7415192 98 74LS390 1.95 
74LS83A 79 745193 ЭВ 74L5393 195 


74565 46 745196 1.89 745571 575 


for Apple/TRS-80 


B pcs 4116 16K 


74874 69 745240 275 745572 B95 | 741585 119 7415194 1.15 7415395 170 
EM capis $1 2.95 with LOW PROFILE св 72 26 215 208513 895 ae 45 14 e $ و‎ 2.35 
112 . 45242 299 745940 2,90 57 745196 745424 295 
САЦ. РОВ VOLUME PRICING | TINY SOCKETS (ТІМ) | 745113 72 745243 299 74894 250 | таво 75 rass 89 745868 175 
BASIC 25-49 50-100 745114 72 f: = 7415221 is eps 229 
BB 7415240 1. 11595 1,69 
^D" SUB CONNECTORS Debug prog. $49.95 B pin LP .16 .15 74LS98 98 7415242 169 811596 1.69 
Раз 6132 сотралор ШР 22 A DIP ALSO 49 78244 гав BILS98 160 
Unreal price. 0837 istati pr : ; | ; 
male. 0825 female. | Quasrsteüc RAM 29.95 | le ani T p" SWITCHES 7405112 43 VOLUME mm 
po cree 22pinLP 29 2 CMOS [irae 
viri noes: еррег ОТОГ | 2o за —3 2Posiion 5 .99 7Position $1.39 
were oso sr die 28 pin LP 45 44 4Position 1.19 BPosiion 149 | 4000 5 35 4037 $195 4089 $295 
єн USED IN 40 pin LP 60 59 5 Position 1.29 Position 165 | 4001 .35 4040 129 4093 99 
¥ DATA вРОДНОП 1.35 10 Position 4002  .35 4041 1.25 4094 2.95 | 
4006 105 4042 95 4098 2.29 
воз? $2.50 ов $1.95 PRODUCTS 3L WIREWRAP ® 4007 25 4043 85 4099 225 
PRINTER SOCKETS (GOLD MUFFI Ne FAN 4008 139 4044 85 144081295 
4009 .45 4045 1.75 14409 12.95 
Astec RF Modulator The dependable, low | | 
$19.95 es {о4 ao conch à 4010 45 4047 125 14410 12.95 
; Te eS созі, largest sellingfan | 4011 35 4048 99 14412 12.95 


ms -— for 


` Z COLOR B pin WW 55 54 .49 forcommercialcooling | 4012 .25 4049 o pp 298 
Td r 10 pin WW (Тіл) .65 63 58 ions. 4013 45 4050 .6 14419 4. 
C ON N ECTO R S 14 pin WW 75 73 87 Pp OE b 4014 1.39 4051 1.10 4501 39 
په‎ Ed 18 pin WW BO 77 70 © 105cim free airdetivery | 4015 1.15 4052 1.10 4502 1.65 
18 pin WW 95 90 Bi € 4.68” sq. x 1.50" deep. | 4016 .59 4053 110 4503 .69 
20 pin WW 1.15 1.08 .99 Weight - 17 oz. > . 4505 { 
22 pin WW 145 1.35 1.23 4018 89 4056 295 4506 75 
DBASE (98232) $3.25 | 54 5n WW 135 126 1.14 SPECIAL PURCHASE | 4019 45 4059 925 4507 95 
1200 BAUD MODEM IC 08255 Female 3.75 | 28pinww 160 1.53 1.38 4020 110 4060 139 4508 375 
Hood 1.25 | 40 pin ww 2.20 2.09 189 4021 1.19 4066 75 4510 119 
Features: Set with Hood, Sale 7.50 4022 1.15 4089 35 4511 138 
#1200 Baud Î 22/44 S/T, KIM 2.95 4023 29 4070 49 4512 1.38 
vao Fin 43/86 S/T. MOT 6.50 SUPER IC CLOSEOUT SPECIALS 4024 75 4071 35 4515 275 
"Sols Only | 50/100 S-100 Connector W/W — 495 | N2003 2/5199  2N&:21 3/3100  BOBOACPU 295 5027CRT $995 | 4025 25 4072 35 4518 145 
511200... заа $129.00 | 50/100 s-100 Connector S/T — 395 | 7aLS668 3/199 SIG 2652 395 2102 RAM ‚75 11С24 6.95 | 4028 "B5 4075 35 4520 125 
74,9377 2/199 745287 1.95 4060 RAM 1.48 95H03 2.89 f 


4029 1.29 4076 129 4555 495 
4030 45 4077 35 4556 99 
4031 3.25 4078 35 4566 225 
4032 2.15 4081 35 80C95 1.50 
4034 3.25 4082 35 80С97 125 


74.5241 2/1.99 2758 EPROM 2,95 8X300 CPU 14.95 ММ5320 5,99 
8259 6.95 74173/BT10 5/1,99 745387 1.96 9131 НАМ 1.99 
6561 RAM 2.95 ZBDA CPU 4.95 2706EPROM 8/29.95 EMM4402 1.99 
LM733CN 3/199 6522 6.95 74LS93 3/1.00 1103 RAM 3/1.50 
MC1414 3/1.99 6502 CPU 5.95 2114 8/14.50 8700A/D 2/16.95 


* CP/M trademark of Digital Research. Appie trademark о! demark o! Apple Computer. 


PARALLEL ALPHA NUMERIC 
PRINTER 


19 Column Printer prints 16 numerical columns plus 3 
columns which have math, alpha and other notations. 


Each wheel has 12 positions with position 12 blank. Mall Order P.O. Box 17 7 TERMS «сае в быра —— 
Position 11 on numerical columns have decimal point or #. Utilizes 2.75" Mesum TOLL FREE ^ 4 al i 17329 Irvine, СА 92713 CheckSallaw 2 WERK kar eim ng e Hn 
wide adding machine tape and a dual color ink ribbon. Input data parallel f 7 Ра Jk Relal: 131 0B E. Edinger, Santa AnaCA92705 peman xni Lm о "i т 
with four bit BCDcomparatorcircuit(schematic provided). Print rate, 3 lines С т саата hi Hever IE inati AN? ч : ‘ i 
(714) 558-8813 gh ar 
per second. Operating voltage 22-28VDC with typical cycle time of Тих US Parcel Post taute briefs vee mha чо ов 


imeem PricesSsubjecitei палое wi Р "og 4+ 
ا هم‎ 542 W. Trimble, San Jose, CA 95131 E NR 
010-595-1565 (408) 946-7010 [| аме nao s 


Circle 7 on inquiry card. 


340mS. Size 6'4"W x 3%"Hx5%"Dp. New. $17.50 ea. 3/845 


- АОН Da шит 


Apple 11 


ШЕТ АСР 
prem Compatible | „опенок вало 00 $1099.00 
uges. ' Apple I Plea elk чете 1199.00 
оғзи" Bama FO, Disk Drive Appa ii Speier Spel Ae. 


Ei Yalel & Charton. Zane tenes Bl 3 Î FFA бр 
Vista aincudes (210euble | Totally compatible to Apple Drives, | ашсан aii Са бб 
| COM Density, Double Sided thin араці айвы ae) 38 4405.60 
= ives mIBOKByles rach Prf ir Hard Скай Cee 32900 Вр 090 

ACP PRICE NNNM 1-1: L3 00 нута, ача " ys жеп p.e xd 


Vision 80 


^77» as reviewed in 


"App Products йїп! ө -aigra nt)" 


APPLE HARDWARE 


cy 2999? 


May BYTE pg. 266 Controller ......... $99.00 T агт: 
ا“ ے‎ This js the widely discussed Just plug in and run. Apple li Disk ll w/Control'r SEA45 DU 9990002 
i mJ Apple Il Disk Il w/o 575 (iti ada пг 
i Cadillac80columncardtorthe m Fit G^ Green Screen Apple Family System aisin 100520 
Apple lI. The Vision 80responds to more Apple text screen commands than | s CP/M Based Prototype Card z 21.95 
any other board. It supports PASCAL, Microsofts 280 Softcard and сап be 4 з Portable Busmess IEEE-488 Interface 45000 375.00 
used as an intelligent terminal. 2 Computer oe | Extended уау -1yt 225.00 ‘eae 
List Price. . .. $395.00 Special Low Price....$269.00 | "SE 2? M BASIC. Magie W Language Card 195.00 168.95 
The Vision 80 can also be used ın conjunction with the Vision 40 (allows | Graphic Tablet w/iO 795.00 695.00 


"Available In-storeOnly" 
MORE HARDWARE 


enhanced character sets) and the Vision 20 for lower case. ACP Price venen OMY 61705 


ТЕТЕ] ETT. AEP 
Рай FE £555: $258.00 
чк Fluscaid 105 cx 129.00 


Lui |! ШЇ 


Tec Perm Pohe 85500 579.00 
Баш | 
ap а Ватт Servet | 


Add 8" Disk Drives 
To Your Apple Il 


CY UNBEATABLE 
ADD-ON PRICES! 


Peran 225.00 179.00 
VISTA 576K Expandable In 64K Increments Up To2.4 Megabyte! | AN штат! 195.00 165.00 
e w/256K populated . . NM ыы ыз donas only $999 А E | СЕРЫЕ г GERM Е РР, 
e w/512K populated ., ,.....„..... ps qure. -eere ONIY 1599 Now TRIMLINE V1100 with [теттер лу 49.95 44.50 
e w/576K populated Words "E only 1799 Tandon Thinline DS DD Drives. айй Heresies 29.95 25.95 
VISTA/SUPERCALC/SUPERCACHE™ 800 with 16K 5108000 $689.95 | Tandon Dual DSDD...........$1995.00 km = a sid jedol 
e 192K with IBM SUPERCALC „.......„....... na se 788 | 800 мйтавк ak 1280.00 789.95 | QumeDualDSDD..,...,...,. 1895.00 | и haces ua. 19900 186.00 
MICROSOFT RAMCARD 810 Disk Drive 600.00 489.95 Suet Gu! 801R ІЕЕ ХА 1495.00 | ALITO-DEXC- Sa 99.00 82.00 
e 64K w/RAMDRIVE (expandable)... r.» Lees or 419 | 825Printer 999.00 699.95 Ш — 1 VEA G DARUT КЧ, 
e 256K w/RAMDRIVE. ,,... „п... таана ка ә 899 [| B30 Acoustic Modem 199.00 159.95 F ' em FUNEM Cara 395 00 269.00 
AST MEMORY CARD ee oe 21995 180.905 МАЙ. eee enhance —— 199.00 149.00 
Atari Visicalc 200.00 169.00 el | 
e 64K EXPANDABLE a q $«veseon era aogope ove 499 Alati PAC-MAN CALL Vision 20 Lo case ROM 29.95 25.00 
e 256K w/PARITY телне нь ент ФАТ катят р меба Баай тетир 11 899 Microtek 16K RAM 39.00 75.00 ON DISK FOR APPLE tees ЗА 595 00 499 OO 
s " Microtek 32K RAM 199.00 149.00 : А 
AST COMBO CARD Axalon 128K RAM CALL SAVE UP TO 40% OFF PROM Development Bd 595.00 399.00 
€ MEMORY, ASYNCH COMM, PARALLEL 20 EN 39995 329.95 Аср |  G875!BMtvoewrter/O 19500 169.00 
®;БАК ӨР: seca tees ened TTC REPAS Ea айа * ^». 525 кч A 40 Char Type-ahead 
И - Visicalc 3.3. eer 9188 Bufler 49.95 35.00 
e 256K SP... ...........-. Make Aa apri aes TOBIN E oa ient ad B inc i 
* INTERFACE CARDS Taiti Visi Trend/Visi Plot... pr q9 spa 235 VideotermBOx24 Card 345.00 279.00 
AST ADVANCED COMMUNICATIONS PETS SSDD.. —— a. ..249.95 | VisiDex. -s .. sae косае 109 Keyed Ен п 149.00 129.00 
e 2RS232 PORTS жр 0 BO FORE A Pee Eee арван оска 269 | Tiitii DSDO ..... .... -298.95 Visi File T Mica iE A Pd. Fui Biro Keys 7800 88.00 
e BABY BLUE 280 CARD ..,. seasga ........ «а.а. 550 | TM1003 5500. ... ... 298.95 | VisiPlot.. n, eene 159 | PRACTICAL PERIPHERALS - 
TM100-4 0500... perea, ...419.95 | Desk top Plan Ml aa... aeree 199 еко 25900 220.00 
. PROTOTYPE CARD “ -+ "rates prteu > AOR ee 69 8-51 5500 + et «mia „, 224.95 Visi Schedule. * ља. Чаа TUN ar 0 239 32K EE EURO: 299.00 253.00 
e EXTENDER CARD $43 CMR AEG MHBATAED 29 Bo, eee чайы А pue VisiTerm TRO - 2 «ytt ...88 Snapshot Option 69.00 58.00 
eD D ES - ADD-IN о ti | f vus Ы t . Zork.,..... a ا‎ E E 34 VOTRAX 
ISK DRIVES IN (Compatible).........,. 239 | 6-92 DSUD.«« ененнен 458.85 | yersaForm. seen... 287 | Typen'TalkSpeech 375.00 339.00 
€ EPSON ADD-ON PRINTER. — . . 429 54" Cabinets with Power Supply dBase П Ashton-Tate. ..... 2a sees. 488 | SCOTT INSTRUMENTS 
e SUPR'MOD V RF MODULATOR .,,,............... 49 | Singlecabinetw/powersupply .... $69.95 | үогаваг .....,................ aa ee 235 смес VET80 799.00 675.00 
b pow — AS à 
e EPSON ТО IBM CABLE u ... .... и / [| Pus! cabinet pow LO 4:9 496 ES rh AN diee ice S ded e 5 Mb HardDisk 3750.00 2995.00 
=. = - y thapa 9 ap "T49 head vetri d 10 Mb Hard Disk 5350.00 4325.00 
EPSON OL YMPIA Data StBr..,.,.. ТРГ qvos. , 189 20 Mb Hard Disk 6450.00 5240.00 
— — : . Calc Star........ na ae annee 189 | ORANGE MICRO 
\ SABOIR SSDD.. м...  ..$39500 | Super Sort... . cee ve m ..-.132 | The Grappler VO 19500 1235.00 
SA851R DSDDO.. ТҮСЕ 549.00 Speliguard ووي‎ pews dida as 218 SATURN SYSTEMS 
n (| TM848-1 5500 ا‎ 425.00 DB Master (new). ляе саня lumnedsnindandute 178 32K RAM Card 239.00 1 89.00 
quota. DAUD i, asi sens OT [E17 1 Rd Tto eras 42500 355.00 
Бя DT-8 DSO Classes 525.00 | presi. m 128K RAM Card 59900 505.00 
Е001008 sSSDO. -299.00 | Reportin. Mn Uus sg | NOVATION 
— ا‎ FOD200-8 . DSDD.................. 399.00 ep 34 б سم‎ qepe Феба: о Apple-Cat Il 38900 329.00 
Mun ee $429.00 V1000 Case/PowerSupply....375.00 | Locksmith 40.. — ..........— та. «FA | HAYES MICROCOMPUTER 
МЕТ ‚ 529.00 Dual 8” Power Supply. ,..,........ 999.00 | Accounting Plus.. «een monies 11065 Hayes Chronograph 249.00 229,00 
Mort ‚. 725.00 3970) Microcourier. .... .. paa E | Micromodem Il 34900 289.00 
Arde: ИП асырап 54.95 о. ФРЕДИ Smertmodem 29900 229.00 


MOUNTAIN COMPUTER 


Latter quality Dey Withee! Typewriter HF 


б! mrA A cote... ] : CPS Multifunction 239.00 169.00 

Кеш! Tie Ba FG wirfscesia Apple, Alari, НЕС, TRSBO Bad urge Suppressor Fan. $ 95 H E VV L = T T RAM Plus 189.00 139.00 
m ya p #5232 Seria) poris. Dobe Oriat Receptacle Expansion Chassis 750.00 699.00 
iva Pat (РЕП usy acp | Double Outlet Peceptacie ...... zz ACK AAD) Music Syslem 39500 335.00 


ЕБ1ООНО Comp, Frei — $1556 HT IBS 100,000 Day Clock 375.00 325.00 


GO10 Aca UO a n = Nic ; The Clock 28000 249.00 | 
3d — A/D plus D/A 35000 299.00 
GO11 Omer WO 209 Supertalker 19900 169.00 
FCC CLASS 2 APPROVED Introl X-10 Controller 200.00 175.00 
MODEL LIST ACP ROM Plus 15500 129.00 
Б d d am A оз Keyboard Fitter ROM 55.00 44.00 
: Copy ROM 55.00 44.00 
60126 12" B/W 250 218 ROM Writer 175.00 159.00 
BO12C X 12" Green 260 229 МАВ ENTERPRISES 
6013 13- Color 470 422 : 
6113 13 RGB 995 889 | HPB5A Computer................$1985 ee 98700 MEON 
STAR WRITER Fi 2012 1:2 Bw ks 139 | НРВ? Computer. .........01 ››....1846 Power Supply 295.00 239.00 
ا‎ 1 arts 21712 E> Groen 69 155 е B2907A 32K Model SIGH EINE 239 Sup'rMod II RF 
PRO WHITER й®йтїъл e 82908А 64K Model.,,,,..,... 349 Modulalor 35.00 28.00 
^J CPS Q4) boma Fw шшш! e 82909A 128K Model ........ ...599 ‘oe Fan 55.00 43.00 
i а ! i ALS 
fetter patch А itn арас program conl Esc z бетүе e B2900A CP/M with 54K 4.4 а аде 425 pis 
DIABLO 630 | гоо ararasan prina be ELEM нР125 Computer .............. ..1985 | Te 2Cara 280 cara 29500 — 219.00 
7470 Low Cost Plotter.,...........1265 | The Synergizer Package 69900 549.00 
В2А 120 cps w/tractor, .... .5499.00 9895A B" Dual Floppy ............ ‚5135 : - 


ВЗА 120 cps 136 columns .,, 740.00 ag 
B4A-P 200 cps 138 col . .,.. 899.00 КЕШУ ENT 16K HAM CARD 
B4A-S Serial w/2K Butter... .1199.00 

Apple Card , 49.95 | MODEL LIST АСР 


Serial Card w/2K.. 129.95 | Pu 32^ Green 199 149 


-== _ a HEWLETT , | 
FA] Cr PACKARD "m Apple 1 16K 
CALCULATORS 


Compatible with 


| Graphics ROM (82A/83A} 75.00 | i12" Orange 249 199 HP41G Prog. Sciantific........... $189 
пш | ! —— ax HPAICV w/2.2K Memory ....,.--..,256 м T 
52085 NEC 8023 TERMINALS Рат“ Memory Modula... 26 | 280 Seftcard" ... PASCAL CP/M 


Full 1 year Warranty. Top Quality by COEX 


iw #6995 


Also from COEX NEW EPSON 
Parallel Interface for Apple 


НРа1 Quad RHAM.......,....-,.,. 83 
HF 4} nw gli TT 
HPAI Printer... ._... „........292 
HP41 Ophcal Wand . па PRAAG 99 
ĦP-IL Interlace Loop . е LI 
HPG Advanced Sclentlle........11719 
HFI2ZC Financial.........ecsenue5-129 


| Dot Resolution Grap- 
a hics@9-wire sinh 
\ Ыт 


тзлт г. ашы 


HPSSC Prag. Schantific............. 112 p" 
: vidis 100 ое E suae = НРЗЗС Prog. Business.. 4118 | With cable.......... $54.95 
ا د‎ serene БАЗ pu misma | Кш ЛЫ сне Ee Т الا‎ TOLL FREE MallOrder: P.O. Box 17329 Irving, CA92713 [eres 

"mE eee Spacing в Gredk chache sats Graphic symbols | Bri vacui e chet AWE ER gee a 
emen usr acp | eseran ope мем 800-854-8230 Retall: و ا‎ 17 асаа a ES E a e че 
| Priam 80 $2095 699 | ese yanen anoncon мышы о na | P hai i m ےو جا‎ deme dat 
DS Paper Yager 5808 1395 1099 | ® venea teer nna TWX eani ت‎ ye tha ак. уа د‎ 
Prism 132 (color) 1995 1875 | NECBOZS. ...List $795 ACP S649 542 W. Trimble, San Jose, СА 95131 s i coni 


910-595-1565 (408) 948-7010 Tr ma 
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Feature dis 
the new 


sable print heads and 
RAPHTRAX PLUS. All 
models print bidirectionally and 80 
CPS. Mx-80F/T and Mx-100 both have 
friction and tractor feed. Unsurpassed 
dot placement accuracy. 


MX-80 (80 col.) ................... CALL 
MX-80 F/T (80 col) ............... CALL 
MX-100 (136 col.)................. CALL 
Interface Cards .................... CALL 
аре eo brc oe e nidi dan ee CALL 
C. ITOH 
Pro-Writer 

Offers 8 character sizes, 5 different alphabets, 
proportional spacing, bidirectional, vert and 
horiz, tabs, high resolution graphics, nx9 
matrix, 100 CPS 136, col. max. Friction and 
tractor feed. 

Өз? бепа!...................... 


NOVEL 
Image 800 


Take advantage of the rock bottom price on 
this rugged 9x9 dot matrix printer now. 
150 CPS, bidirectional tractor feed, 6 or 8 
lines per inch. 10,13.6 16.5 CPI. Serial or 
parallel interface. 80, 136, 224, col. to a 
wide 15". 12 different printing modes. Im- 
pressive print head life of 200 million char. 
11 VFU channels for forms flexibility. Front 
or bottom feed. Hurry! Priced to sell quickly. 
IMAGE 800...............8995. 


PALOMAR 


But you still get expert technical advice, 


in-house service repairs and 


PREMIUM PRINTERS 


COMRITER 
CR-1 Daisy Wheel 


Typewriter quality printing for your word 
processing computer system. Wide 16.5" 
paper width, serial or parallel interface. Full 
control panel MTBF 2500 hours. Designed 
with few mechanical parts so high reliability. 
17 CPS, 10, 12 and 15 CPI. Bidirectional 132, 
158, 198 col. Incredibly low priced. 

CR-1-C List $1195 ................. CALL 


C. ITOH 


F10 Daisy Wheel 


Letter quality printer. Friction feed or 
bidirectional tractor. 40 or 55 CPS. 136, 163 
and variable col. 


FIO TRES DZ95 osos DER CALL 
Printer Typewriter 
11 or 175 CPS, 10, 12, 15 CPI and 


proportional spacing. 2 line correcting 
memory, interchangeable print wheels. 

SE 1010 List $1295 .............. $995. 
Interface Card ................ 


OLYMPIA 


Printer Typewriter 


Letter quality daisy wheel interfaces to Apple, 
Atari, МЕС, and RS232 Serial ports. 
17.5 CPS., 10, 12 CPI. 
ES 100KRO Computer printer 
List $1690.......... 
ES 100 Typewriter Only 
List $1195.......... 
Interface Card Only ............... 
(specify serial or parallel) 
I/O Cable (specify serial or parallel) ....25. 
Apple Serial Card .................. $99. 


SMITH-CORONA 


TP-1 Daisy Wheel 


Letter quality price breakthrough! Serial or 
parallel data interface, 12 CPS, 10or 12 CPI. 
Smith-Corona TP-1 List $895 ....... $695 


NEC 


Spinwriters 

Letter quality printers: 7700 serial print 55 
CPS, 3500 series print 33 CPS. Both series 
offer up to 128 char., take paper up to 16 in. 
wide. 7700 series: 136 col. at 10 CPI, 163 col. 
at 12 CPI. Same for 3500 series plus 204 col. 
at 15 СР! 

7110/7730 КО w/tractor. ........ $2475. 


$1150. 


7720 KSR w/tractor .............. 2850. 
3510/3530 RO ................... 1695. 
Bidirectional tractor .............. 200. 
Push tractor .............esee en 350. 


| This new, high powered dot-matrix printer is 


| cost! 80 CPS, bidirectional printing, 10, 12, 


at Palomar! 


STAR 
MICRONICS 


DP-8480FT 


packed with features to give you 
unbelievable flexibillty, yet look at the low 


16.5 CPI, 6, 8, 12 lines per inch. Friction 
feed and tractor feed. Printing options in- 
clude block graphics, block and double- 
width printing and 80, 96, 132 col. Parallel 
or seríal interface. Long life print head: 100 


million char. life expectancy. 
DP-848FT List $465.... 


150G 


High resolution dot-addressable graphics for 
Apple. Enhanced “correspondence quality” 
printing. Tractor and friction feed. Serial and 
parallel input. Bidirectional printing. 88G, 
99G have 10, 12, 16.5 CPI. 150G has 10,1217 
CPI. 88G: 100 CPS, 80, 96, 132 col. 99G: 100 
CPS, 80, 96, 136 col. 150G: 150 CPS, 136, 
163, 226 col, 16" wide. 


88G List $749 ................... $519. 
99G List $849 .................... 569. 
150G List $1095........ €— a: 995. 
Apple parallel I/O Card/Cable/Disk 

with Graphics Prom (Ap-Pak) ...... 145. 
IEEEJd/O Сааса casas ek 55. 
Single Sheet Feeder.................. 25. 
OF СОМ vies tiom eR Ed 30. 

8023-A Matrix 


High resolution dot graphics. Proportional 
spacing. Correspondent quality printing. 
Bidirectional tractor and friction feed. 80, 
136 col. Greek and math symbols, 100 CPS 
matrix printer. 

8023A Parallel List $780 .......... 


OKIDATA 


Microline 82А—80/132 col, 120 CPS, 9x9 
dot matrix, friction, pin feed or tractor feed 
(optional) rear and bottom feed. Includes 
bidirectional/logic seeking and serial 
parallel or IEEE interfaces. Double width and 
condensed characters, true lower case 
descenders and graphics. 

BORN ло н КККК ЛОК ЕЕ $519. 
Microline 83A—/32/232 col, 
handles forms up to 15 inc. wide, plus all the 
features of the 82А. 

ВЗА Sri RE rack RUE Su ARE $745. 
Microline 84SP — | 32/232 col., 200 CPS with 
full dot graphics built-in. Takes forms up to 
15 in. wide, plus all the features of the 83A. 
BASE. ucc EA ae eae ce $1150. 


WRITE OR CALL (800) 237-3333 
IN CALIFORNIA CALL (800) 338-5555 


Computer Products 910-105 W. San Marcos Blvd., Dept. 10B, San Marcos, CA 92069 
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BYTE OUT OF PRICES 


fast response on orders, 
guaranteed satisfaction 


E 


APPLE 


Арріе 1 Plus & 48K. . ‚CALL А0 Саа........... $99. 
Disk || ROM PUS.......... 129. 
wicantrol DOS 33. . CALL. Keybaard Filter ROM 49. 
AddOn....... CPS Multifunction Card. 179. 
Sofa. ....... $290,  Paymar ШС Adapt... 19/32. 
16K RAMcad........ 99,  Videx Videotem...... 299. 
Par, Printer Card... .... 89. Dana Ёгп........... 39 
ia Саа. ......... 109. TO Gane Рабе. ..... 32. 
Clock Calendar Card. ...99. TG Stick... 47 
ud. civis 249. Select A Роп......... 47. 
BUSINESS 
Francal Partner... .. $191. Ве Pei. Exi s irri $24. 
PasalTutor.......... 97. Air Traffic Controller. .... 9. 
Pro Easy Writer....... 137. Temple of Agshai. ..... 31. 
Easy Writer 4C Col... ... 78. aeto of Ryn... 15 
Word Star (Req. 5С). ...220. — ModocsTower........ 15 
Super Sort (Req. SC). ... 118 — ReswueatRigel........ 23 
| Mege.......... 75. Hell Fire Warrior. ...... 3l 
Data Star (Req. SC). . .. 170. Crash Casnble& Comp. 23 
Spell Star (Req. SC). . . . 115. Reaches of Apshai. 15. 
Star (Req. SC)... . 115. The Keys to Acheron... . 15. 
Super Те{Ї......... 117. АнжК......... 23. 
The Address Book. .... 38. IONE. ees 23. 
Form Letter Module J8 ЗУР а 31. 
Vafle............. 229. (NL. с... Ж 31. 
Oesktop Planfl....... 275. Robot Wars.......... 31. 
Desktop 0....... 29. Three Mile Ыал. ...... 31. 
Viipot. ........... gs. АВД\............. 19. 
Visitrend / Visiplot..... 275. Сазе Wolfenstein. ..... 23. 
Увшех............ 229. — Wizard and Princes..... 25. 
Уыйетп............ 88. Missile Defense... ...... 23. 
Vim: 33......... 229. Cranston Manor....... 21. 
pie o a ОРИЧ ka TEN 23. 
(Кед. 5С). ...435 CyberStike.......... 31. 
Word (Req. SCP55. Sar Warior.......... 31. 
Phantoms Five....... $24. 
PERSONAL/HOME. Space Eggs. ......... 24. 
E — EE $19. erdt е нЕ И 5 
Ping Sv TERRE OR come 
2 =) утат 74 Gamma Goblins... ..... 24 
parla A бешоп............. 
С rro Mah: Àth. Skill. 39. E vss xk 35 
CampuMath: Fractions. . 31. Cops and Robbers. ..... 28. 
CampuMath: Decimals. .31. B О 24. 
сити (Req, Data Рогед.......... 24, 
been Beer Run. ........... 24. 
Lash reais tee EO A T a 
WEG dec ete ea i 
Si Вуе.......... a 
MISC, Computer Foosball... . . 24 
Appesoftt Compier. . . $144. Мілаш............ 2B. 
Basic Сотриег....... 27. Қари ©$ру........... 2B. 
AppleDoc. .......... Al. Саюёд............. 24. 
DB. Мазег......... 89. Јауб............ 24, 
D.B. Utility Pack. ...... 81. Валдй$............. 28. 
EZ Draw 33......... 4.  Lemmings........... 24. 
Pascal Gaph Ed...... 79. Fly Was........ ss. 24. 
Adventure “1,2,3(D) .. $32. Compu-Math/Frac. m. 
Adventure *4.5,6(D) . E CompuMath/Frac.(C E 
Adventure *7,8.9(D) . Compu-Math/Dec. (5).: 
Adventure ^10.11, 12(D) 32. Compu-Math/Dec.(C) .. br 
Letter Perfect(D) ...... р 19. 


Atari Mailing List(D) ..... 19. 
79. 


Text Wizard Mall Merger/Gtüity(D) ....24 


9-437229 MTX«€4 


TERMS OF SALE: Cash, check, money order, bank wire transfer, credit 
cardor purchase orders from qualified firms and institutions. Please in- 
clude telephone number with order and expiration date on credit card 
orders. California residents add 6% sales tax. Advertised prices are for 
prepaidorders F.O.B. Shipping point. Add 3% or $3 minimum for ship- 
ping in U.S. Pricing and availability subject to change without notice. 


Circle 298 on Inquiry card. 


APPLE 
GRAPHICS 
CARD : 

Better Than Grappler! 


e Dump Screen 1 or 2 

e Double size € Emphasize 

e inverse or normal ê Rotate 

e Set left margin or center image. 

This improved intelligent printer interface 
card enables you to printeitherof the Apple's 
hres. screens with just a few keystrokes. 
Compatible with Epson, Nec, C. Itoh, 
Anadex, Centronics, Okidata, IDS. 15 
commands. 

Genie Interface Card................ 


NEC 


PC- 8000 Series 


Aw 


ө Z-80A CPU 4 MHz 

ө 5 user programmable function keys 
€ B2 keys with numeric keypad 

e 160 x 100 resolution 

€ 80 character screen 


PC-800 1A Microcomputer w/32K 


RAM: cs e oh eet ee os A EARS 50. 
PC-8012A I/O Unit with 32K RAM 
Expansion slots.................. 480. 
PC-8031A Dual Mini-Disk Drive Unit.. 750. 
MODEMS 


(DS, HAYES 
NOVATION CAT 


GDS 103 LP, direct ............... $ 169. 
103 JLP Auto Answer ........... 209. 
202 LP 1200 ВАШЮ, ............. 259. 

NOVATION CAT, acoustic .......... 145. 
D-Cat, direct .cvoov s P E UV EVE 155. 
шо аб: lia ad d aeree E 219. 

WC | шиели киеу еу жаг 275. 

HAY S S100 Micromodem ......... 349. 
Ажы Micromodem .............. 299. 
Smart Modem............. — 245. 
ANCHOR  ,, 

Automation y 


Signalman Mark 1 $ 99. 


RS232 300 BAUD, Bell 103 compatible, 
Automatic selection of originate or answer 
modes. 


Signalman Mark 1 ........... ET $99. 
RIBBONS 
МЕТОр................. $77/Doz 
(Cm, M ————— res 45/Doz 
DIBIT Ое etos EP 66/Doz. 
Anadex ....................... 135/6 еа. 
TE К оаа isa hehe a 95/Doz 
TH DEG] TIT i a. bine e roO CES 45/Doz 
Epson OO) FT 225 оаа а 12.99 
MPl/Axiom/Base 2............. 13.95/ea. 

WE CARRY 


LOTS MORE THAN 
LISTED HERE! 
INQUIRIES WELCOME. 


PALOMAR 


Computer Products 


CENTRONICS AND 
OSBORNE CABLES 
Centronics to Osborne 6 ft. ......... $30. 
Centronics to Centronics 6 ft. ......... 30. 

CENTRONICS AND 

IBM CABLES 
Centronics to IBM 10 ft.......... $30. 

RS232 CABLES 
4 wire male-male 10 ft. ............. $25. 
9 wire male-male 10 ft. ............... 30. 
4 wire male-female 10 ft............... 25. 
9 wire male-female 10 ft............... 30. 


RS-232 SWITCH BOX 


RS232 Switch Box (Use 2 terminals or 
printers from one output port)... 109. 


VIDEO TERMS, MONITORS 


COMREX 


CR-5500 — Monochrorne Display Monitor— 
12" green screen, 80 char. wide x 24 rows. 
CR-5500 List $179................ $129. 
CR-6500 Color Display Monitor— 13” in-line 
color. Hi-Resolution 260H x 300V: 

CR-6500 List $445. ............... 


CR-6600 Color Display Monitor — / 3" in-line 
color with RGB signal for higher resolution 
raphics. 380H x 240V. 


R-6600 List $619 .............. $439 
Ampex Dialog 80 ................. $995 
Ampex Dialog 30 .................. 795. 
Televideo 920С.................... 845 
Televideo 950 ..................... 995. 
SOROC IQ 120 ,.................. 499 
Zenith 12" Green .................. 119 
NEC 12" GET. Lone ern 169 

Мый 


Just arrive 


TAXAN Video Monitors 


KG-12N — Monochrome Display Monitor — 12" | 


green screen, 2000 char. display. 800 line 


horizontal resolution. Better than 18 MHz band- | 


width : 
KG-12N. Li t$169............ CALL 


RGB Vision 1 — Color Display Monitor — 12" 
screen. 380 lines horizontal resolution, 2000 char. 
display. 16 colors for Apple ll! and IBM, no inter- 
face modules needed. C with Apple 1 
using Taxan RGB-II card. 18MHz bandwidth. 
RGB Vision 1 Li t $399. . 


FAN FOLD PAPER 
(Prices F.O.B. S.P.) 


9x1 1-20 "Bond White (2700 ct.).. 

14?&x11-20* Bond White (2400 ct). 

14%x11-20*Bond 1/2" Green Bar 
(2400 ct.) 
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4164 “ 


DYNAMIC 


200 NS 


$625 


ALL MERCHANDISE 100% GUARANTEED! 


STATIC RAMS 


2101 

5101 

2102-1 
2102L-4 
2102L-2 

2111 

2112 

2114 

2114L-4 
2114L-3 
2114L-2 

2147 
TMS4044-4 
TMS4044-3 
TMS4044-2 
MK4118 
TMM2016-200 
TMM2016-150 
TMM2016-100 
HM6116-4 
HM6116-3 
HM6 116-2 
HM6116LP-4 
HM6116LP-3 
HM6116LP-2 
Z-6132 


256 x 4 
256 x 4 
1024 x 1 
1024 x 1 
1024 x 1 
256 x 4 
256x 4 
1024 x 4 
1024 x 4 
1024 x 4 
1024 x 4 
4096 x 1 
4096 x 1 
4096 x 1 
4096 x 1 
1024 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x B 
2048 x 8 
2048 x 8 
2048 x 8 


LP Low Power 


TMS4027 
MK4108 
MM5298 
4116-300 
4116-250 
4116-200 
4118-150 
4116-120 
2118 
MK4B16 
4164-200 
4164-150 


1702 
2708 
2758 

2716 
2716-1 
TMS27 16 
TMS2532 
2732 
2732-250 
2732-200 
2764 
2764-250 
2764-200 
TMS2554 
MC68764 


PE-14 
PE-14T 
PE-24T 
PL-265T 
PR-125T 
PR-320 


4096 x 1 
8192 x 1 
8192 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
2048 x 8 
65536 x 1 
65536 x 1 


256 x B 
1024 x 8 
1024 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
8192x 8 
8192 x 8 
8192x 8 
B192x 8 
8192 x 8 


Timer 


X 
X 
X 
X 
X 


(450ns) 


(450ns) (cmos) 


(450ns) 


(450ns) (LP) 
(250ns) (LP) 


(450ns) 
(450ns) 
(450ns) 


(450ns) (LP) 
(300ns) (LP) 
(200ns) (LP) 


(55ns) 
(450ns) 
(300ns) 
(200ns) 
(250ns) 
(200ns) 
(150ns) 
(100ns) 


(200ns) (cmos) 
(150ns) (cmos) 
(120ns) (cmos) 
(200ns) (cmos)(LP) 
(150ns) (cmos)(LP) 
(120ns) (cmos)(LP) 
4096 x 8 (300ns) (Qstat) 


Qstat - Quasi-Static 


DYNAMIC RAMS 


(250ns) 
(200ns) 
(250ns) 
(300ns) 
(250ns) 
(200ns) 
(150ns) 
(120ns) 


(150ns) (5v) 
(300ns) (5v) 
(200ns) (5v) 
(150ns) (5v) 


5V single5 volt supply 


EPROMS 


(1us) 
(450ns) 


(450ns) (5v) 
(450ns) (5v) 
(350ns) (5v) 


(450ns) 


(450ns) (5v) 
(450ns) (5v) 
(250ns) (5v) 
(200ns) (5v) 
(450ns) (5v) 
(250ns) (5v) 
(200ns) (5v) 
(450ns) (5v) 
(450ns) (5v)(24 pin) 


Sv Single 5 Volt Supply 


EPROM ERASERS 


Capacity 


Chip 
§ 
6 


Inlensily 
(uW Gm} 


5,200 
5,200 
6,700 
6,700 
15,000 
15,000 


1.95 | 


3.95 
‚89 

1.28 
1.69 
2.99 
2.99 
8/14.95 
8/15.25 
8/15.45 
8/15.95 
4.95 
3.49 
3.99 
4.49 
9.95 
4.15 
4.95 
6.15 
4.95 
5.95 
B.95 
6.95 
B.95 
10.95 
34.95 


1.85 
1.85 
1.85 
B/11.75 
8/11.93 
8713.95 
B/15.95 
8/28.05 
4.95 
24.95 
6.25 


7.25 | 


83.00 
119.00 
175.00 
255.00 
349.00 
595.00 


DISC 
CONTROLLERS 
1771 16.95 
1781 29.95 
1793 38.95 
1795 54.95 
1797 54.95 
6843 34.95 
8272 39.95 
UPD765 39.95 
1691 18.95 
2143 18.95 


INTERFACE 
8126 
8128 
8T95 
8T96 
8197 
8T98 
DMB131 
DP8304 
DS8835 
058836 
MISC. 


3242 

3341 

MC3470 

MC3480 

11099 

95Н90 : 
2513-001 LIP 9.95 
2513-002 LOW 9.95 


SOUND CHIPS 
76477 3.95 
76489 B.95 
AY3-8910 12.95 
MC3340 1.49 


CRT 


CONTROLLERS 
6845 14.95 
68B45 35.95 
HD46505SP 15.95 
6847 12.25 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 39.95 
CRT5037 49.95 
DP8350 49.95 


BIT-RATE 


GENERATORS 
MC14411 11.95 
BR 1941 11.95 
4702 12.95 
COM5016 16.95 
COMB116 10.95 
MM5307 10.95 


UARTS 
A'T3-1014 6.95 
АҮ5-1013 3.95 
РТ 472 9.95 
TR1602 3.95 
2350 9.95 
2551 8.95 
TMS6011 5.95 
IMB5402 7.95 
IMG403 8.95 
1958250 14.95 


KEYBOARD 
CHIPS 
AYS-2976 11.95 
AY5-3600 $1.98 


740922 Sea 7TACOD 
T4C923 Serles Prices 
CLOCK 
CIRCUITS 
MM5314 4,95 
MM5368 3.95 
MMB375 4,95 
ММ58167 8.95 
MM5B8174 . 11.95 
MSM5B32 5.95 


TMM2016 * 


7-80 
2.5 Mhz 


260-CPU 
260-CTC 
ZB0-DART 
260-DMA 
ZBO-P1O 
260-8)0/0 
| £80-SIO/1 
280-S10/2 
£§0-510/9 


4.0 Mhz 
Z80A-CPL 
Z80A-CTC 
Z80A-DART 
ZBOA-DMA 
Z80A-PIO 
Z80A-SIO/0 
Z80A-SIO/1 
2B0A-SIO/2 
Z80A-SIO/9 


280B- CPU 
ZBO0B-CTC 
ZB0B-PIO 


ZILOG 


26132 
20671 


X8 STATIC $415 


200 NS 


CALL US FOR VOLUME QUOTES 


17.98 
15.50 
15.50 


34.95 
39.95 


CRYSTALS 


| 32.768 khz 
1.0 mhz 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579535 


10.7836 
14.31818 
15.0 


1.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.85 
3.95 
3.85 


3.95 | 


3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3,95 
3.95 
3.95 


ACQUISITION 


AD CO800 
ADC0804 
ADCOBO9 
ADCOB17 
DAC0800 
DAC0806 
DACOBOB 
DAC1020 
DAC1022 
MC1408L6 
MC1408L8 


JDR MICRODEVICES, INC. 


512 BYTE October 1982 


1224 S. Bascom Avenue 


San Jose, CA 95128 
800-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


€ 1982 JOA MICRODEVICES, INC. 


15.55 


3.48 


4.45 | 


9.95 
4.95 
1.95 
2.95 
8.25 
5.95 
1.95 
2,95 


| S066 


VISIT OUR 
RETAIL STORE 


8000 


§035 5.95 
8038 6.95 
INS-8060 17.95 
INS-BD73 24.95 
8080 3.95 
8085 5.85 
айбаА-2 11.95 
29.95 
8087 CALL 


5068 39.95 | 
| 8089 


89.95 
8155 7.95 
8156 8.85 
8185 29.95 
8185-2 39.95 
8741 38.95 
2748 29.95 


А 8755 32.00 


FUNCTION 
GENERATORS 


3.95 
1.49 
3.75 
3.95 


INTERSIL 


| (CL 7103 9.50 


tCL? 106 9.95 
ICL? 107 12.95 
(CLa038 3.95 
1CM7 1074 5,55 
ICM?208 15.95 


11.95 

6.95 

2.25 

24.95 

24.95 

19.95 
1MHZ 


10.95 
22.25 


6800 


68B00 
58802 
68809Е 29.95 
68808 29.95 
BBB10 7.95 
68621 12.95 
68845 35.95 
69850 12.95 
66600 2MHZ 


EXAR 


XR 2206 
KA 2207 
XR 2208 
XR 2211 
ХА 2240 


9000 SERIES 


9316 1.00 
9334 2,50 
58368 3.95 
2401 g.55 
9501 75 
9602 1.50 
96502 1.95 


— NEW HOURS — 
M-W-F, 9-5 
T-Th., 9-8 Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN DRDERING 


TERMS: For shipping include $2 tor UPS Ground or $3 lor UPS Blue 
Label Air. lems over 5 pounds require additional shipping charges 
Foreign orders, include sufficient amount for shipping. There isa $710 
minimum order. Bay Ares and Los Angeles Counties add ё". Sales 
Tan. Olher Catitornia residents add 6% Sales Tax. We reneree ihe 
righi to subslitule manufacturer. Nol responsible lor typographical 
errors. Prices ace sibjecl lo change without посе. We will malch or 
beni any compelilor's price provided И 15 nol below ous cost. 


Circle 212 on inquiry card. 


2716 icxconoms Ic 


ALL MERCHANDISE 100% GUARANTEED! 


74LS00 
741.501 
744. 502 
| 74LS03 
74LS04 
74LS05 
741 508 
741509 
741 510 
741511 
741.512 
741513 
741.514 
741.515 
| 741520 
| 741.521 
741.522 
744. 526 
744 527 
741. 528 
741 530 
| 741532 
741533 
74537 
741538 
741.540 
741.542 
7441.547 
741.548 
741 549 
74LS51 
741.554 
741 555 
741. 563 
741 573 
741.574 
741.575 
741576 
741578 
74583 
741585 


741586 

741.590 

741.591 

741.592 

741 593 

741.595 

741.596 

741.5107 
74L$109 
7415112 
74.5113 
74.5 114 
7415122 
741. $123 
74L 5124 
74L$125 
7415126 
74L $132 
74L5133 
74L5136 
74LS137 
74L5138 
74LS139 
74LS145 
74L$147 
74L5148 
74L$151 
741. 5153 
741 5154 
74L$155 
74LS 156 
7415157 
74.5 158 
741 5160 
741. 5161 
74L5162 
741 5163 
7415164 
7415165 
7415166 
7415168 


а 


Prices Slashed! 


74500 
14802 
74503 
74804 
74805 
748068 
74509 
74510 
74511 
74516 
74820 
74822 
74530 
74532 
74837 
74838 
74540 
74951 
74564 
74865 
T4874 
74585 
74566 
748112 
745113 
745114 
748124 
748132 
748133 
745134 
745135 
748138 
748138 
748140 
745151 
745153 
7481857 
745 158 
745161 
745162 


745 


.35 
.35 
„35 
.35 
-35 
‚40 
.35 
‚35 
.35 
ao 
35 
35 
.40 
‚88 
‚85 
.35 
.35 
.40 
-40 
50 
99 
-50 
‚50 
‚50 
.55 
2,75 
1.24 
.45 
.50 
.89 
.85 
-85 
‚55 
‚95 
.95 
.95 
.95 


00 


745 163 
745168 
745169 
745174 
745175 
745181 
745182 
745188 
745189 
745194 
745195 
745196 
745197 
745201 
745225 
745240 
745241 
745244 
745251 
745253 
745257 
745258 
745260 
745274 
745275 
745280 
745287 
745288 
745289 
745301 
745373 
745374 
745381 
745387 
745412 
745471 
745472 
745474 
745482 
745570 
745571 


1.95 
3.95 
3.95 

35 

.95 
3.95 
2.95 
1.95 
5.95 
1.49 
1.48 
1,49 
1.49 
6.95 
7.95 
2.20 
2.20 


Circle 212 on inquiry card. 


S00 


74LS169 
74L 5170 
7415173 
741.5 174 
7415175 
74.5181 
7415189 
7415190 
74L $191 
741 5192 
7415193 
74L$194 
74LS195 
741.5196 
741.5197 
741. 5221 
74LS240 
7415241 
7405242 
74.5243 
7415244 
7405245 
7415247 
7415248 
74L5249 
74L$251 
74L$253 
74L$257 
74LS258 
74L$259 
74LS260 
74LS266 
741 5273 
74L$275 
74LS279 
74LS280 


741.5323 
744. 5324 
74L8352 
74L$353 
74L5363 
74L5364 
74.5365 
741 5366 
74LS367 
74LS368 
74LS373 
741 5374 
744. 5377 
7441 5378 
74L8379 
74.5385 
74.5386 
7415390 
7415393 
741 5395 
74LS399 
74LS424 
74L8447 
74LS490 
7415624 
7415668 
74_ 5669 
74LS670 
74LS674 
74LS682 
741 5683 
7415684 
7415685 
745688 
74.5689 
7405783 


24.95 


2732 32K EPROMS 5495, c. 


CALL US FOR VOLUME QUOTES 


IC SOCKETS 


8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 


40 pin ST 
| ST SOLDE 
8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW 


1-99 
‚13 
‚15 
-17 
‚20 
-29 
‚30 
‚30 
.40 
.49 


.59 
.69 
.69 
.99 
1.09 
1.39 
1.49 
1.69 
1.99 


100 
‚11 
12 
‚13 
‚18 
‚27 
‚27 
-27 
‚32 

39 


RTAIL 


‚49 
‚52 
.58 
.90 
.98 
1.28 
1.35 
1.49 
1.80 


WW WIREWRAP 


16 pin ZIF 


24 pin ZIF 


6.75 
9.95 


call 
call 


ZIF TEXTOOL 
(Zero Insertion Force) 


CONNECTORS 


RS232 MALE 


RS232 FEMALE 

RS232 FEMALE 
RIGHT ANGLE 

RS232 HOOD 


S-100 ST 
S-100 WW 


2.95 
3.50 


5.25 
1.25 
3.85 
4.95 


1.49 | 
1.49 
1.49 


74L5283 
74LS290 
7415293 
74L$295 
744 5298 


811.595 
B1LS96 
811597 
811598 1.49 
25152521 2.80 
25LS2569 4.25 


DIP SWITCHES 
4 POSITION B5 
5 POSITION 90 
6 POSITION 90 
7 POSITION 95 
а POSITION 95 


MasterCard 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 


WELL MEET OR BEAT THEIR PRICE! 
(SEE TERMS BELOW! 


* Computer managed inventory— 
virtually no back orders! 


* Very competitive prices! 
* Friendly staff! 


* Fast service — most orders 
shipped within 24 hours! 


LED DISPLAYS 


HP 5082-7760 
MAN 72 
MAN 74 
FND-357 (358) 
FND-500 (503) 
FND-507 (510) 


я“ CC 


CA 
cc 
cc 
cc 
CA 


"LED LAMPS 


1982 JOR MICRODEVICES, INC. 


74C164 
74C165 
74C173 
74C174 
74С175 
74C192 
74C193 
74C195 
74С200 
74C221 
74С373 
746374 
74С901 
74C902 
74С903 
74С905 
74C906 
74C907 
74С908 
74С909 
74С910 
74С911 

74C812 
74С914 
740915 

74C918 
74C920 
74C921 

74С922 
746923 
74С925 
74С926 

74С927 

74С928 

74C929 

74C830 


TRANSISTORS DIODES 


PN2222 
PN2907 


| 2N2222 
| 2N2907 
| 2N3055 


3055T 

2N3904 
2N3906 
IN4148 (IN914) 
iN4004 


NPN SWITCH 
PNP SWITCH 
NPN SWITCH 
PNP SWITCH 
NPN POWER 
NPN POWER 
NPN SWITCH 
NPN SWITCH 
SWITCHING 

RECTIFIER 


TO-92 
TO-92 
TO-18 
TO-18 
TO-3 
TO-220 
TO-92 
TO-92 


1071.00 
1071.25 
25 
25 
‚29 
A9 
10/4.00 
130/1.00 
25/1.00 
t0/1.00 


BYTE October 1982 


10078.39 | 
100710.9% 
50/10.98 
50710.99 


513 


LINEAR 


LM301 . LM340(see 7800) МЕ558 А LM1489 .69 
LM301H ; LM348 .99 NE561 : LM1496 85 


VOLTAGE 
TORS 


CA 3023 
CA 3039 


LM307 
LM308 
| LM308H 
LM309H 
LM309K 
LM310 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
LM318 
LM318H 
LM319H 
LM319 


LM320(see 7900) 


LM322 
LM323K 
LM324 
LM329 
LM331 
LM334 
LM335 
LM336 
LM337K 


LM337T 


LM338K 
| LM339 


1.65 


4.95 


.59 

.65 
3.95 
1.19 
1.40 
1.75 
3.95 
1.95 
6.95 

.99 


LM350K 
LM350T 
LM358 
LM359 
LM376° 
LM377 
LM378 
LM379 
LM380 
LM380N-8 
LM381 
LM382 
LM383 
LM384 
LM386 
LM387 
LM389 
LM390 
LM392 
LM394H 
LM399H 
NE531 
NE536 
NE555 
МЕ556 
МЕ558 
МЕ555 
МЕ556 


МЕ564 
LM555 
LM566 
LM557 
NE570 
NES71 

NES92 
LM703 
LM709 
LM710 
LM711 
LM723 


LM723H 


LM733 


LM741N-B . 
LM741N-14 . 
LM741H 


LM747 

LM748 

LM1014 
LM1303 
LM1310 
MC1330 
MC1349 
MC1350 
MC1358 
LM1414 
LM1458 
LM1488 


LM1558H 3.10 


LM1800 
LM1812 
LM1830 
LM1871 
LM1872 
LM1877 
LM1889 
LM1896 
LM2877 
LM2878 
LM2900 
LM2901 
LM3900 
LM3905 
LM3909 
LM3911 
LM3914 
LM3915 
LM3916 
MC4024 
MC4044 
RC4136 
RC4151 
LM4250 
LM4500 
LM13080 
LM13600 
LM13700 


2.37 
8.25 
3.50 


CA 3046 
CA 3059 
CA 3060 
CA 3065 
CA 3080 
CA 3081 


тъ га са сә га га sina 
мошо N AA 
an س‎ An ص‎ An ص ص‎ on O 


Tm MN, se 
to d >р ino 
AS oe абл 


H = TO-5 CAN T = TO-220 


7905T 9 
7908T 
7912T 
7915T 
T924T 


7905K 
7912K 
7915K 
7924K 


79L05 
79L12 
79L15 


: LM323K 
78H12K . UA78S40 


Т = TO-220 K = TO-3 
L = TO-92 


514” DISK DRIVES 


TANDON 


TM100-1 (FOR IBM) 229.00 
TM100-2 (FOR IBM) 295.00 


SHUGART 


ч SA 400L (40 TRACK) 199.95 | 
SA 400 (35 TRACK) 189.95 
CABINET FOR 51,” 
DISK DRIVE 
* COLOR MATCHES APPLE 

* FITS SHUGART 


SPECIAL — £29.95 


BEST SELLING 
BOOKS 


OSBORNE/MC GRAW-HILL 


Apple || User's Guide 
CRT Controller's Handbook....... 6.99 
68000 Assembly Language 
Programming 
CBASIC User Guide 


VISIT OUR 
RETAIL STORE 


х NEW HOURS x 


NOW OPEN 
TUESDAY & THURSDAY 
EVENINGS TILL 9:00 P.M. 


Your Your First Computer ...... 

The CP/M Handbook 

The PASCAL Handbook 

Microprocessor Interfacing 
Techniques 


“JDR SUPER SPECIALS” 


RAM 
HM6116-4 2xxs cmos 
TMM2016-200 2xxs ммоз 200мѕ 
4164-200NS 


EPROM 


2732 450NS 
2/64 450NS 
2564 asoNs 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP — $14.95 


Over 800 pages of manufacturers data 
sheets on most commonly used IC's, 


Includes: 

* TTL — 74/74LS and 74F 

* CMOS 

* Voltage Regulators 

| * Memory — RAM, ROM, EPROM 

* CPU's — 6800, 6500, 780, 8080, 
8085, 8086/8 

* MPU support & interface — 6800, 
6500, Z80, 8200, etc. 


$495 
$415 
$625 


WE NOW STOCK А 
COMPLETE LINE OF 
DISC, ELECTROLYTIC, 
MONOLITHIC AND 
TANTALUM CAPACITORS 


RESISTORS 
th WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE 


CAPS 


.01 uf Disc 100/56 
.1 uf Disc 100/58% 
Л uf Monolithic 100/515% асаа 


VISIT OUR ma it узшш 
RETAIL STORE  T.Th,9-9 Sai. 11-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


$495 
$1655 
$2495 


JDR MICRODEVICES, INC. 


1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


TERMS: For shipping include 52 lor UPS Ground or $3 lor UPS Blue 
Label Air tems over 5 pounds require additional shipping charges 
Foreign orders. include sutlicienl amount tor shipping Тћегечуа 510 
minimum order Bay Area and Los Angeles Counhes add o'r“ Sales 
Taz. Other Cabklornia residents add 6°. Sales Tar We reserve Ihe 
nghi to subslitule manutaclurer Nol tesponarble Jor typographical 
errors. Prices are subjecl lo change withoul nolice We will malen or 


©1982 JOR MICRODEVICES, INC. без! any competitor's price provided 111s nal belaw our Cosi 


514 BYTE October 1982 Circle 213 on Inquiry card. 


THE ULTIMATE APPLE* 


COOLING FAN $69% 


ж Easy Installation 


* No modification of Apple 


required. 
* Color matches Apple. 


* Switch on front controls fan, 


computer and monitor. 
* Ultra-quiet, reliable fan. 
* Completely eliminates 

problems caused by 

overheating 


MONITORS 
BLACK & WHITE 
NEC JB1201M $169° 
ZENITH zum: 51197 
COLOR 
AMDEK coroni 3350 
NEC icom — 53299 


SA400 35 TRACK 
DISK DRIVE 


CLEARANCE 


Circle 213 on inquiry card. 


PRICE 


REDUCED 


16K RAM CARD 


x Upgrade your 48K Apple ll to full 64K of RAM. 
* Fully software and hardware compatible with the Apple 
language card and microsoft Z80 card. 


x Eliminates the need for the Applesoft or Integer Basic 
| ROM card when used in conjunction with DOS 3.3. 


|x Allows you to run Apple Fortran or Pascal with. no 


difficulty. 


* Available as bare board, kit, or assembled and tested 


board. 


¿BARE CARD 


B 


| 


PRINTERS 


MX-80 
MX-80FT 
M X-800 


CALL FOR PRICE 


WE HAVE APPLE AND TRS-80 
INTERFACE CARDS AND CABLES 


* VERY LIMITED SUPPLY 

* MODIFY FOR USE IN 
APPLE 

* PRE-REVISION "L" MODEL 

* THEY WON'T LAST LONG 


189° 


є: 1982 Јом MICRODEVICES, INC. 


ASSEMBLED & TESTED 
$14.95 KIT 


$49.95 
$44.95 


DISK DRIVE 2995 


* Includes metal cabinet 
* Color matches Apple 
x 35 Tracks/single side 
* Includes cable 

ж Use with Apple I! 
Controller 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 
IF YOU CAN FIND A PRICE LOWER 


| ELSEWHERE, LET US KNOW AND 


WE'LL MEET OR BEAT THEIR PRICE! 
(SEE TERMS BELOW) 


* Computer managed inventory— 
virtually no back orders! 


* Very competitive prices! 
* Friendly staff! 


* Fast service — most orders 
shipped within 24 hours! 


= 
514" DISKETTES 


АТНАМА ss so sort 

MEMOREX ssspsorr .... 
VERBATIM $з5зозокт .... 29. 
VERBATIM 10 secrıon наво 29.95 


BYTE October 1982 515 


California Dic 


Post Office Вох 3097 В e Torrance, Calif 


DISKETTES | MEMORY 


FREE PLASTIC LIBRARY CASE INCLUDED WITH 
THE PURCHASE OF EVERY BOX OF DISKETTES 


Priva labeled for California Digital by one of 4 т 

the most respected producers of riianietic media. OL) а ЕТТІ 80 1 
Each diskette ts cerüfied double dengiiy at 40 i : 

(racks. Ге Insure cxitended medio life each dis- Ы ' a . 
keite үн munufactured with à reinverced hub-hole. Eig ' Inch Disk Drive 


And of course. a plastic librarv case is included „Ж | 
with every box of disketes. 1А С 01010) j ONE TWO TEN 
l'ieasn specify computer or required acctors, 


Ten boxes ‘22.75 One hundred boxes 521.50 | ж] РМЕТТІ 801 single 5319 | 309 | 295 
| 27 2732 Е PROM xJouverm 802/851 |doubie| 425 | 419 | 410 


5⁄4” DISKETTES | 

e [SALE 36.95]: н 
50 11228 п Ў SHUGART 851/R 525 | 495 | 475 | 

$2 G. аЙ QUME DATA TRACK 8 495 [475 


Your Choice DYNAMIC MEMORY y | ж The 8" Olivetti drives are aprox. 1/2" wider than the Shugarts. 
SCOTCH шёл 164 fs Five Inch Disk Drives 
| MEMOREX 4164-150ns 64 Japan 128 rekesh | ra in as ea . 
, VERBATIM poo ешкш кишен 4 OLIVETTI 501 /400 single | 199 | 185 
41256-200 256K йулат»с memory 


STATIC MEMORY 


1 
E rrinidisks 


ا 
Single Side Doubie Density‏ 


Soft Sectar 10 Sector 16 Sector 21102-20015 tk 
21,02-19065 th 


45085 1 99 Upon request, all drives are supplied with power 
SCOTCH | 7440-0 |7440-10| 7440-16 | 26.50 21:08 E connectors and one manual per order. | 


VERBATIM, 525-01 [52510 | NA [26500 pigmen 

MAXELL кА ! UT AME 
1702-450152К 

DYSAN |104/10 | 107/1D | пао 


: 27161MS-450ns 15k Iri-voliage 
Double Side Double Density 2516-45005 6k 


SCOTCH | 745-0 | 745-10 | 745-16 |4250]| зс S ou Eight Inch Subsystem 
VERBATIM | 550-01 | 550-10 | NA |4250 à == cl tor pne Two Olivetti 801 disk drives with power supply, 4" exhaust fan 
| MAXELL | мо2-0 |MH2-100|MH2-16D| 45.00 | s $ 95 compiete in dual enclosure with all necessary power cables. 
49. Documentation Included. 50 Lbs. CAL-2801 
DYSAN | 1D4/2D|107/20 | NA _| 49.50) ASTEC rt u Signalcable add *35.00 WCA-650D 
DYSAN 96| 204/20 | NA | NA 59.50] Output; +5v. ЗА; --12v .9A; —12v .075A. Same as above bul with: 


Shugart 8018 М602801 +1195 ORvetiB02 CAL2802 *1250 
EIGHT INCH DISKETTES | Suitable for Apple look-a-like. АТС-1298 Shugart 8518 М502851 1450 | ÜumeDT8 м50807 1450 


Single Side Single Density Single Side Double Density = 

SCOTCH | 740-0 [29.50 |SCOTCH 0 |3900 SW Ё TC ES Е 5 W inc h e st er 

MEMOREX | 3060 | 29.50 ҮМЕМОВЕХ | 35.00 эш seen ТАТ © a 

3740/1 |39.50 |DYSAN | 3740/0 | 57,50 ан" Ter iem i un Hard Disk Drive 3 

Thirty Two Sector Double skie Double Density i r na BULL: x 
"ms TANDON 

= = TM-603SE $995 
Микимат сае 5 wae 

тент uian аа | DYSAN um CONN E CTORS 14 Megabyte 


v" 2 22 ЅЕАСАТЕ 


5т-506 9750 


= | 6 Megabyte 
" "om. " +A Чы сай о CONAE.CTUMA "Q^ bebe vach 10-24 X 
HP. sah wk Шеш Ж 
H=100 ,124" renters идеп PHYS anale ыл Al uu 
United Stutes Post Otice spproved, 5900 һе Her box, VM Why imgal solder . “ i LE Hb кым) 0 ш Td 


15/157, дуч «4011 b 1. Also avaliable! tree oc reps (AV Y = 491) J ДЫ * DAIS malu 24 
and removable piggyback [AVY +4077}, ‚^ эй А HAISE Гота te 


meae L4 0$ | els уз те |Winchester Subsystem 


4755 аии 142 44: 
а RAE UK. SI cud: llb tad 29^ 105 L3 — 1.03 
38/12 intital Group SIF 3.45 0,5 0262374 malu — 1.20 . 3. | 
30/72 L1Mgial Group MAL 6. КЕ 26:75 (чт: 6.00 л. | 


43/65 Молосоја @8005/Г 6. : (к> hod 2/8 di" 


43/86 Alors. 6800 WAY . КК DU30P ated 5,30 
er гең 3.10 
131990 нду 271*2.60 
E TEGI 1 £D CIRCUIT SOCKETS 


Lew Profite Wire Wr, А TT ып th eimabyltes of сет аре осаде (or our 
E Fo e ipie TE M 4.7 Арме ог [HX orson camiparter 
| 1 para inches aon 004 hary think drive, 
: * ! А . 1 Hehusier cuntrolicr and host titers Jer. 

oe ا د ا‎ иы ыйыгы 2, Ae 243 WHOM CABLE CONXECTUMS АШ for onis $1895. G\pple) CLIN 

i 157 . т V Pho 6) 615 It CAL-PCIO 19 lbs. Resmreaile (ve 
$14" INC-5315 IROS 4 fhm. 36 24 аф .87 Juste TRS-90 X8» 5.0 naqalnte Winchester backup enri rukte 
g^" ксы — 415.9) Elbe. 44 . . . 3104 B Cem 3.98 US РЕР B" $095.00 wklitional WDA-WC3 


i All merchandise sold by California Digital ia premiur grade, . TOLL FREE ORDER LINE | 
Shipping: First five pounds $3,00, Each additional $.50. 800) 421-5041 
Forcign orders: 10% shipping. Excess will be refunded, 


California residents add 6% sales tax, COD's discouraged. TECHNICAL & CALI FORNIA 


Open accounts extended to state supported educational institutions 


muyi Chase | n P Р 
i z and companies with a "strong" Dun k Bradstrect, (2 1 3) 679-9001 
= Warchouse: 15608 Inglewnod Blvd. Visitors by appointment. p : 


alifornia Di 
Post Office Вох 3097 B e Torrance, California 30503 
Buy *259 Scotch Diskettes ' 
IEMENS == 


FDD 100-8 
8’’ DISK DRIVE, 


10 Drives #225 e 100 Drives *209 | se 
| 


Super 


PLASTIC LIBRARY CASE 


California Digital has recently participated in the purchase of several thousand Siemens FDD 100-8 floppy disk | 


deves, These units are electronically and physically similar to that of lhe Shugart 801A disk drive. Any applitcation We have purchased the entire excess inventory of 5/,° Scotch brand diskettes form Digfal Equipment 
that will accept an 801A will work with the Siemens FDD 100-B drive. Corporation. The diskettes are all single sided double density Available in soft, ten and sixteensectors. Like all 
All ums are new and shipped in factory sealed boxes. Because of the extremely low price we expecta quick sel diskettes purchased from California Digital. these are supplied in polypropylene library storage cases. 

Ou! Please reserve your units early SEA-F1008 17 Ibs. Manual and connectors supplied free upon request. Also Take advantage of this one time olferand stock up for the winter. PrimeScotch diskettes priced below dealer cost. 
available: Two drive subsystem supplied іп steel enclosure with power supply and fan. $750.00 CAL-2F1008 (Soft sector for Apple & IBM} MMM-SD7440 (ten sector) MMM—SD74410 (sixteen) MMM-SD74416 2 Ibs. 


PRINTERS TERMINALS | ¢.100 
= BOARDS 


16 BiT MICROPROCESSORS STATIC MEMORY BOARDS 
MATRIX PRINTERS GBT-8627 Собра B08578087 Nrerapincessor board 49500 | caused Самотага Digital Slate 54 8/16 04 
Okidala B2A seral & paratiet 9$" paper OKi-BZA 45900 681.8687 Godinu! 8068/8085 dual B bıl > 16187) мю 
Okidata AJA serra! & parallel 15° paper 0КІ-ВЗА 69500 microprocessor 35900 GB"-A%§ Godbout Ram 16 64K memory 8/16 bit ао 
Okrdala B4Aparallel only 15° paper OKI-B4AF 1.07900 Oe ee ene за ااا و‎ aan! [ЕЛУ ee ee BD 
Сабага 84А serial & parallel 15" paper OKI-B4AS t 21900 Алурвя akigue M gren screen two page Mothin ау. АРХ 795.00 ТЕС-8066 Тестағ Computer 18 bit mcroprocesso; 595 00 G8I-R20 Godbout Ram 20 32k state memory 44 
Epson MX&Dwtlh graphics and tractor feed ЕР5-МХВО 41900 фитва Ibaloque BÛ amber sevens Гап page 1шгДыйп bays АХ ЛА 795 00 LOM-6086 Lomas Oala Systems Lighting One call bound x50 
Epson MXBOFT withgraphics Intton & tractor teed Arye [abor M green screen Selecinc keyboard APK-D81G 895 00 GBI-R2) Godbout Ram21 12808716101 state 
EPS-MXBQFT 539 00 Ampia Tague F1 amber scien. Selectric keyboard APX-DAIA 895 00 SINGLE BOARD COMPUTERS memory "so 
Epsan MXIOO with graphics 15" pipe: EPS-MXtOO 69500 Arges Touch Гент ecran comman Ми Фаш entry APX-TAO WAV-BLTI! — WaveiraleBulle! t with Шорру 256K СС5:21168 —Cahforia Comuter 2116 16K static 
NEC &023^ parallel 95 paper graphics NEC-8023A 489 00 yee hore Ё werk dpld atmen metal caye delet еуро WYS-TDO 82500 EN тая 0а aii dd. E са m memory 33500 
Б ап 0 
Yr C Wed ir TIT Шү КНН ME ӘН TATE FS жүз TEL-FOCt тенен FOC ge board NECES DYNAMIC MEMORY BOARDS 
Апайел 950i“ 15 paper with graphics AOX-9501A 127900 ү» 1 C arti prs te in 22 hunetan keys 741805 79500 соп! 67500 | CALD2S mi Шиш 50 Gane теты MO 
Texasinstuments B10 seral I5" upper & lowes case Yo Tehtviden 560 grape char SM енп 22 funrbang TS 985 00 8 BIT MICROPROCESSORS SDS-EX3 — SUSystemsExpandoramifl256K dynamic FF; Û 
1 DHT-ZB0 Godbout 780 B bıi CPU 24 it extended CCS-205S  CahloimaComputess 26561 сулатс — FC 
Dalasouth DSt&Ohrgh speed 180 ctiarfsec 15" 051.180 1.29500 ІЕМ 5101-19 actalchatte kryboad gei -API 1 195 00 айша С^ extended лоу | мы Measanemeni Systeme ENDEN Ал 
Prowriter 8510 paralel 9 5 РНО-В50Р 49500 demi 2-19 таштар kerboard ZTH-719 76500 CCS-2810 ^ CahlormaComputer 2-80 microprocessor 275 00 Miete! m 
Prow: ter 8510 serial 9 Жалын сы 00 Adds нарса A1 сета keyboard ADGA 498.00 SO5-SAC200 50 | Syslens SBC-200 7-50 s 
|  PrownterW 15 paper PRO-2P 50 00 Vinmenn А? E hen етап ADDE 55S o Toprocessor 
| Prigirormx P300 high speed printer 300 hnes/men мё ran eni Aj by use Nnm — 575 f MSM-ZBO MAT tr Cn Du — RAE di | 
р jou AA hig! d 600 | 4.500 00 ау Tatbell Etectranecs 2-80 wiintwo 25237 A patallel 9 5 
"ТОРЕ igh Speed prmter ines mm 615000 роц5 39500 MDS-MTL1 Morrow Designs Muftinoard 3 senail E 
1 x le ТЫБ 
IDS pusm 80 саїштп rapaces (пап-со!а') IDS-P8DG 115000 а FLOPPY DISK CONTROLLERS GBT423A сойи Interfacer | 2 sprialporls ш 
105 nrism 132 COLOR wrth Graphics 15 paper к= im" 8881 GadboulO:skOne doubledensityNEC-765 20500 GB8LISDA  Godboutinteracer H I senal/3 parallel ИП 
IDS-P132CG 165000 " a аны I| CI MarsowBesrgnsOiskJackey [iwi CPM — 35000 GBT.135À — Godboul Interfacerti with 5 serratpons BSN 
Mannesmann Tally 1805 200 cps serial MAN-1805 1 65000 AS K Plus j ‚ ш iri Fi MORE D;skJockey! single — GST TA Godbout Interlacer VI. wiih serial poris s45 TH 
Ё n Й U 
WORD PROCESSING PRINTERS / СЫ | сссгю2 самота сотрие Zazzwinncem mew | cesano CallommaCompuie: 4polsenaintetiace 2640 
МЕСТ110 55 char/see thimble serat only NEC-7710 2 379 00 j TAR-OOC = TarbeliElectronies double density CCS2720 — California Compuler 25епаі ғ 2 garaile! — 2 00 
NEC77X) same as above parailel anly NEC-7730 2.37300 шы “ы. controller 41900 CC5.2720 — CalforniaComputer 4 port parale: FT 
NECISIO senal 15" NEC-3510 177500 | E pF ee ane اقا وو‎ 2mm 
Diablo &20A101 25 cps serial DBL-620 1.27000 кы. c 
Diabla 530 № eps. serra! DBL-530 2 25000 a CPM OPERATING SYSTEM | SPECIAL FUNCTION BOARDS 
Smith Corona ТР-1 daisy wheel paratlel SCMTPIP 65900 APPLE BRAND PRODUCTS GBT.CPM22 Godbeu! CPM 2 2 tor Orsk Опо д mt WYS-A4i00 OC HayesMicromodem S-100FCC 
Smitti Corona ТР-1 бау wheel Senal SCM-TPIS 659 00 opetation 16000 ADS-N 100 Ao ШЇ йтаКЕГ Gah X50 
Brother HARES daisy wheel printer parallel BTH-HRIP 855 00 = GBt-CPMES0GodbortCPM 86 for Disk Oriedor use 8 
Brother HAI! sertal mtertace BTH-HRIS 435 00 APL--IBP AppiePlus 48K RAM 1.19500 with [083 26500 Vorrax module ug o 
Dıahta 30 061-630 209500 APL-0SK1 Apple disk with controler card 56000 GBI-CPMB6 Godbout CPA à6 for operalian with ШЕ ا‎ па cande boad IHF 
Starwriter F10 seral PRO-F 10S 1.475 00 APL-DSK2 Apple disk wiihoul canttollet card 49500 BOG board 25500 ct eel i oes. tn 
Starwriter F10 parallel PRO-FiOP 147500 HARD DISK CONTROLLER GBLSPC! — Godbou! Spectrum 100 color videa board 68 00 
XITEN GBT-OSK2 Godbout ОзКІ hard dskcontroler 9500 | 84002 теста Sector ассиасу 1беһамеї SB O 
XTN-G10 Xtten 10 Megabyte Gallium hard dtsk 1.99500 ee астача GBT ¢ : PE 
А Y$351* odboul Sysiem Suppart with v 
E tgp en 9 wo 1000 wesier Dinal WD-1000 (ho! S- 100 5 MULARI Gaus 0-Е will) 1651 probe et 
Zenfth 2121 green phosyhor 12° 40/80 column switch ZTH-2121 11500 RANA SYSTEMS EPROM BOARDS ASA EN ДЕ 
BMC 12A green phosphor 15 Mhz composi video BMC-12A B8.00 RAN-APL1 Apple add ол disk ditve with coniroller 525.00 ADS-PEAOO Ackerman DeyitalProm Blaster 100 27500 07.100 — (/D Technology мене wap prototype 
BMC 12ЕМ green phosphor 20Mhz high resotunon BMC-12EN 13300 RAN-APL2 Apple add on dervewithout controler 395 00 SOS.P100 50 Systems Prom-100 programmer 260 00 board am 
Кошон то ж ey) шш ae CS ТЮ | рр D pa ooume ВВ 
geen phospho! commercial grade campos: 3 DGR-P.32 Orgital Research 32K Eprom read ART- nec EteclromesGenetalpurposesotder 
Motoral? 23" open fame blk/while composi! videa MOT-BW23 15800 CALIFORNIA COMPUTER SYSTEMS Board nam CAL.MBIB — Сайдана Digital 18 stol motherboard x 
Motarola 12° open гате bik/white reques horz sync & powMOT-BW12 6900 CCS-7710 Asynchronous Sertaliniesface 12500 
Comac 9” open frairesequires horz sync & pawer supply CON-BWS 5900 CCS-7728 Centronics Paraltel Interface 8500 
DTE CCS-7720 Appie Parallel intertace 9500 
| г-к S 325 00 CCS-714 "2K Rom/Prom Module 11500 yp» 
LEE (HIE rey ii LEF? л 87500 ў 
Mt Саал чт AUE REL 2/30 | сета Programmable Timer re 
PHUT ET tz d bip зезна ИЕП ЙЕН -B ARI 14900 С65-781В Antnmelıc Processor for Appt (1 ptus 31900 
Corevg flock T 3 ТЕ nomi "DEI SG 538 00 
d eee pen ТЫШЫН "m = 20 7 зо MOUNTAIN COMPUTERS, INC. 
hrisrs EÊ uhri АДЕ Lêk mesti AME Н 73900 MIN-CPS CPS MultdunctionC ard 16900 
TEET. i gj aril im ip НЕЕ. TE 475 00 MEN-TCLK Ciock/Catendar 
ا‎ A SIR haa tl $0200 4300 
S Р = MTN-ROMF am Pius wiih Keyboard tlter 15900 
, ee i MTN-ROMRTR Rom Мег wh E 
Р . prom socket 14500 
- Direct Connect MTN-ADDA A-0/0-A Converter 269.00 
М O D E M S MTN-BSR X-10 Contra Card tor BSA system 14900 
+ MSF-SFTCRO Mierosati 2-80 CPU card 249.00 
Hayes Micromadem 100 5,100 modern НУХ. 100 319 00 MSF-16KRAM Microsol 16K RAM card 12500 "à F : | 
Hayes Smart Model RS232 HYS 232 Ms 22000 VISTA жы йү 
ayes Micromodem n Apple dieci connect HYS. 27900 انت‎ ed 
Hayes Chranagraph time & date HYS-CHR232 wen || VAA vege ee pgs d trati 
Novatian Cat acousue connect NOV-CAT 14900 
Novation D Cal rect connect ута handset NOV-OCAT Ба MCI-CNTRL MieroSei disk drive controller 8300 ld eal mon itor for classroom emonstrations. 
Novation 212 Autocat Bell 212A МОМ-212 \ FOURTH DIMENSION 
Novation Auto Cat 103 NOV-AUTO 219 00 FON-SPRORV St per Ortve-35 track Apple add an 329 00 Meer try асбо в ашыга! ай mudes arcan” a 11" monon? Hera ie pour opportunity 
Universal LP diett connect. ine powered U0S-103LP 169 00 so RRENTO VALLEY ASSOC fu purvhuase a 23 higi roesgíiantiun mussochramt таар, 
Unversal (ЖР) direct connect. auto answer 05.7031) 20900 Th най video 
mmi Enid accepi Ада Р eonpoalie qi. mH mala generated br mus perpa tómpalors 
Umversal 202 direct connect 1200 baud, hait duplex UDS-202LF 189 00 SVA-221 Sepe nied ample еляцу иштиг 36000 meinn the Appi» and LBA Arlatch kt lo ver computer and in aveonde pour abootigg dawn 
d Е 5 Р Ш Е 
, Universal 2121 Р dveri connect 1200 baud, wil duplex UDS-212LP 450.00 SVA-222 Double sided sgle déniürhy сенй 360 00 Kite Ш wide Worthen video 
үлп Mark 1 Фес connect with terminal cable SGL-MK1 8900 SVA-223 Sex пу donite sided double derby 41500 MOT-BWGa 35 іча. Brits are frat ded for gafwty бї!) be аис еннай, Wala 


ADVANCED BUSINESS TECH irane enclonirc lur above $25.00 additional, CÁL-ÉNIIS 15 ibe. 


Trey pud Pei nw Apple 


+ ГЕ | 
АП передний не aotit by California Digital is premium prale, TOLL FREE ORDER LINE 
Shipping: Firat five роци» $4.00, Each arial 5.57. (S800 421-5041 
Foreign nrriers: 109 shipping. Excess will be refunded, ' i 
Calif ia reaidents add Бу aate co COD F 3 i 
Desi Ма ponents tr meen i ےس س‎ TECHNICAL & CALIFORNIA 


and companies with a "atrong'" Lea & lirarlsireet, | 2 1 26 79-9001 
Warehuugae: 15608 Inglewoud Alvd, Viehtursa by appointment. 


MBT-ERCEYN 


"її Prea 


PartNo. 


SN7400N 
SN7401N 
SN7402N 
SN?403N 
SH7404N 
$N7405N 
SN74DEN 
5N7407 N 
SN7408N 
SN?408N 
SH7A10N 
SHAHIN 
SH?412N 
SN?413N 
SN?A14N 
SN7416N 
SN7417N 
51:7 4204 
SN? 4?1N 
SN7422H 
SN7423N 
| SN7425N 
SN? 426N 
SN7427N 
SN742BN 
SN? 430N 
SN?432N 
SH7437N 
SN7438N 
SN7439N 
SN?7440N 
SN7441N 
SN7442N 
$N7443N 
SN? 444N 
SN7445N 
SNF 446N 
SNT447N 
SN744BN 
SN7450N 
SH? 453N 
SN1453N 
SN7458N 
SN7459A 
SN7460N 
SN7470N 


74.500 
741501 
741502 
741503 
74504 
74.505 
741508 
741.509 
741510 
74051! 
741512 
141513 
741514 
741515 
741520 
741541 
141522 
741525 
74527 
141528 
741530 
74,532 
741533 
741537 
741538 
741.540 
74,542 
74,547 
141548 
741.549 
74.551 
741554 
74.555 
740573 
741574 
741575 
741576 
141578 
74,583 
141.585 
741586 
?41590 


чл 
74502 
74503 
74504 
74505 
74508 
74509 
74510 
BELL 
74815 
74520 
74522 
74530 
74532 
74538 
74540 
74551 
?4564 
74565 
74574 
74585 
745112 
745113 
745114 


CA3010H 
CA3013H 
CA3023H 
CA3035H 
CA3039H 
CAIJO46N 
CA3088N 


Cp4000 
С04001 
C04002 
С04006 
С04007 
C04009 
С04010 
С04011 
CD4012 
C04013 
CD4014 
C04015 
С04016 
С04017 
С04018 
С04019 
С04020 
CD3021 
LOAN? 
C0422 
С04024 
С04025 
С04026 
С04027 
CARTA 
С04029 
C04030 
CD4034 
C04035 


19 
19 
25 
25 

‚26 
25 

2 

29 
25 
25 
25 
25 

FE 
5 
49 
25 
25 
19 
35 
45 
59 
29 
29 
25 
49 
25 
29 
25 
29 
v 
19 
89 
45 
99 

99 
69 
69 

69 
69 
19 
19 
19 
" 

25 
19 


"745124 


7400 


SN7472N 
5N7474N 
5N7474N 
5N7475N 
SN7476N 
SN74?9N 
SN7480N 
SN? 482N 
SH?4B3N 
SN74805N 
5N7486N 
SN7489N 
5N7490R 
5N7491N 
5N7492N 
SN7493N 
SN7494N 
SN? 495N 
SN7496N 
SN749?N 
SH73100H 
SN7 4104N 
5N74105N 
SN74107N 
5N74109N 
SN74116N 
54741219 
SN74122N 
SN? 4123N 
SH75125N 
5N74126N 
S$N74132N 
5N74136N 
5М741418 
SN? 41324; 
5М74143М 
SN74144N 
5N74145N 
S$N74147N 
SN? 4148N 
SN741S0N 
SN74151N 
SW7A1528 
SN74153N 
5N74154N 
SN7 415514 


Parte. "*Pins Price 


16 
16 
24 
16 
1 
18 
H 
15 


"ALS 


741593 
741595 
741596 
7415107 
7415109 
7415112 
7415113 
7419114 
7415122 
7415123 
741525 
74.5126 
7415132 
Та 5133 
7415136 
7415138 
7415139 
7415151 
7415153 
7415154 
7415155 
14151565 
745157 
741 5158 
7415160 
7415161 
7415162 
7445163 
7415164 
7415165 
7415168 
7415169 
?4\ 5170 
7415173 
7415173 
7415175 
7415181 
7415 190 
7415191 


7AS/PROMS* 


745133 
745134 
745135 
745136 
745138 
745139 
745140 
745151 
745153 
745157 
745158 
745150 
748174 
745175 
145188” 
745194 
745195 
745196 
745240 
745241 
745242 


САЗОБОМ 
CA3080H 
CA30BTN 
CA3082N 
CA3083N 
CA3ORhN 


С04040 
С04041 
CD4042 
CD4043 
C04044 
C04046 
CD4047 
C04048 
C04049 
С04050 
С04051 
CD4052 
C0405J 
С04056 
€D4059 
С04060 
С04066 
C04068 
С04069 
С04070 
C04071 
CD4072 
C04073 
C04075 
С040?6 
C04078 
C04081 
C04082 
“04093 


16 
16 
16 


99 
2.49 
9з 
-99 
149 
149 
1.49 
149 
2.25 
225 
249 


125 
149 
149 
t.49 


Circle 211 on inquiry card. 


**Mumber of Pins ol sach L.C. 


for вазу Sockel purchase 


PartNo. “*Ping Price 


Shiai SH 
5N74157N 
SN74160N 
SN74161N 
SH74152N 
SN74163N 
SN? 4164N 
SN74165N 
SN? 4166N 
SN? 41678 
SN7A170N 
$N74172N 
SN74173N 
SN? 417 4N 
SN74175N 
SN? 4176N 
SN7S177N 
SN74179N 
SN74180N 
SN74181N 
SN? 4182N 
SN?4184N 
SN? 4185N 
SN?74190N 
SN74191N 
SN74192N 
$N74193N 
SN? 4194N 
SN74195N 
SN74196N 
5N?4197N 
SN74198N 
SN74199N 
59742219 
SN74251N 
SN74276N 
SN74279N 
SN742B3N 
SN?4284N 
SN74285N 
$N74365N 
SN? 4966N 
$N74367N 
SN74368N 
SN74390N 
SN74393H 


7415192 
74.5193 
7415194 
7415195 
74.5197 
74.5271 
74.5240 
74.5241 
74.5242 
7415243 
7415244 
7415245 
7415247 
74.5248 
74.5249 
7445251 
74,5253 
74,8257 
1415258 
74.5260 
74.5266 
74,8273 
1415279 
74,5283 
7415290 
74.5293 
7415298 
7415352 
7415353 
7415355 
7415365 
7415367 
7415368 
74L5373 
74L5374 
7415375 
7415366 
7415293 
74,8399 
714158670 
B1LS95 

BILS97 


745243 
745244 
745251 
745253 
745257 
745258 
745260 
748260 
745287" 
745288" 
745373 
745374 
745387" 
usn: 
745412" 
745473" 
748474" 
745475” 
745510' 
745571* 
145572* 
748573" 
745940 
745941 


CA3089N 
CA3096N 
CA3130H 
CA3140H 
CA3160H 
CA3401N 
САЗБООН 


С04098 
CD4505 
С04507 
C04508 
C0451:0 
С04511 
С04512 
Coast 
C04515 
C04516 
CD4518 
C04519 
С04520 
CD4526 
CD4528 
С04529 
CD4543 
C04552 
CD4565 
CD4583 
С04584 
C0472) 
C04724 
MC:4409 
MC14410 
MC14411 
MC14412 
MC14418 
МС14433 
MC4538 
MC14511 


74 


14 


39 
59 
69 
.69 
69 
.59 
59 
69 
89 
2.79 
1,29 
4.95 


. me me م‎ pa наа и 
Сл іл сд ©) СЭ a © з GD O бр усл аә wg w 
SESS 


MICROPROCESSOR COMPONENTS 


Pan но. "Pim STATIC RAMS DYNAMIC RAMS 


ГЕ INTERSIL 


Parl Ho, МЧ 


1101 18 2561 {650пх) 1.49 Pate, “Ры Рие Ш толур 
201 22 254 (45074) 8101 2.49 | m 18 102411 еы] notus gne 
Si Е. „59 | живнаә 18 16.384x1 (15005) Р.28-8/18.86 | 7P 
alia 18 25544. 1420 Bi11 295 | 411682 18 16.384xi @O0ns)  1.88-9/34.08 1106ЕМ/К! 
s ES aan а. 295 | 4116-4 16  15.384xt [250п5 1.48 -9/10.85 1107$РЬ 
24 18 0244 {45005 wae т es | 4164N-2 16 65,536x1 12001 8.85- 8/8B.BB 7107EV Ait" 
21141 18 1024x4 (450ns) L.P . 2.49. 9/18.95 MM3251 1 10261 3006s) . .A8- 8/1.88 7 VABCPL 
2114-2 1 '0264 (z00n) 28:48 .8/18.85 | M5262 — 22 204bx (3650s). .589-9/2.899 | уус 
2114020 18 264 1200п5) Р Z.98-8/1g.g5 | 55270 — 18 4095! LN MK 4098 А ШЕШ 
i : MM5280 22 40951 [200ns) 2107. .. 3.9 
265 - o» 55 eee 395 | Им? 16 t6-adex tSas)... 22B: ву4в.88 | 72050 
248 18 1024х4 Pona Sat 8.95 MUS290-3 16 16.384х! (200ns fe B5 -9/14.0B 72053EV /Ki* 
TM54044 18 4096х1 (450л%) "3.95 MNS2o0-4 16 16.284х1 (250ns} ... 1.48-8/10.8B 7206CJPE 
TMS4045 18 1024x4 any E 395 | MMbeà-3 18 8192х1 (20005) . f 1 7T205CEV/KII" 
5101 22 i5514 — [450ns} CMOS 495 PROMS 7 207AIP0 
ММ3257 18 4095:1 = {450ns) 4044 , . 495 | 745188 16 32x8 — PROMO.C. (6330-1) . 1.48 7007 AEV/KIL" 
HMG115-4 24 204848 (200ng) CMOS 7.88 | 745287 16 256x4 PROMT.S. (6301-1) ... 1.88 72081Р! 
НМ61161Р-а 24 204Bx8 (200ns)L Р CMOS B.85 | 745238 16 32x8 PROMT.S. (6331-1) ... 1.95 72091PA 
16 16x4 |5025) 3101 2.25 | 745387 16 256х4 —PRDMO.C (6300-1) 4.85 72151PG 
М 920 22 2564  (250ns)CMDS(6551] 3.95 | 745471 20 2568 PROMT 5. (5309-1) ., B.9B * 
74С921 18 2564 (250п5) CMOS . 3.95 | 745472 20 51238 — PROMIS (6349-1) 4.08 7215Е УКИ 
740929 * 102411 (250ns}CMOS{6501) 395 | 745473 20 512:B PROMO C. (634 8 4.88 72/5A1JI 
740930 18 1024x1 (250ns)CMOS{6518} 3.95 | 745474 24 51255 — PROMT.S. (DM 8 29^) 4.98 7216171 
745189 16 16x4 (3515) 93405. 195 | 745475 74 51238 РА0ОМО С (5340) . 4.5 ?2150IPI 
745200 16 25621 ({80т5]93410 395 | 745478 24 102448 PROM T.S. (18Р28586). "E 7217141 
745206 16 2561 (Б0пѕ) 93411 .... 3.95 | 745570 18 51254 PROMO.C (6205) 2.96 Т?РІ 
745289 16 15x4 e MOD — 2.25 | 745571 15 51234 PROMT.S. (5306) . . 2.96 
82510 16 1024к1 D.C (99415) 3.95 | 745572 18 1024x4 PROMOC (6352). . 4.88 7224. 
82525 16 1654 (5085) 0С (745289) 2.25 | 745573 1B 1024ха PROM TS 281) | .4.88 7226AiJL 
EPROMS 82523 16 32x8 PROMO.C.(27518) . 2.88 7225AEV /Kut* 
17024 24 256 tlus} 4.95 825115 24 512918 — PROM T.S. (27515). 8.528 72ÀDUJE 
3108 $4 10208 (1504) Jgs | 825192 16 3h18 PROMIS. (27519).. 28.88 | 7245). 
2708-5 24 1024ка {5%0пўзмю?в 2.95 | 825125 18 238  PRDMDC.(27520).. 3.98 | por 
S2516 — 34 206808 (450 эзид aps | 825129 16 25634 PROMT.S.(27521) . 3.88 н 
тисә 30 EB Sons NMC2532 , 9:95 | 825120 16 12x4 PROM ос. DIU)... вав 72601ЈЕ 
Тее А 06 9618 iom pq gs | 25185 18 2048x4 PROMT.S.(TBP2458))..9.88 Û ?5551РА 
TST 24 DAD Pes TE 3 g5 | OMB7SIQON 24 1024x8 PROM O.C. (825180) .. .9.88 75561P0 
one 24 70404 p s) 3wollage s gs | 0MB/SIBIN 24 1024x8 PROMTS. (825181) . .8.88 76118CPA 
2 Has dd pies | OMB7SIBAN 18 2048x«4 PROMO.C. (825184) . 8.98 |  76125СрА 
32 24 AA aac diti v ИЗ | DMB7SIESN 18 2048x4 PROMT.S. (82185). 8.85 1BEPA 
o4 — 326 MM emet 49.95 | DMBZSIS0N 24 204Bx4 PROM O.C. (825190) .18.88 | уус 
ns) : OMA7S191N 24 2048х8 PROMT.S.(825191).. 18.8% CEPO 
MICROPROCESSOR CHIPS ROM'S HASCCPO 
280 (7800) CAU AMRIDAN) (ZMH 3.85 | 251312140) 24 CharaclerGenerator (UpperCase). ..9 95 m 
280A (78D-1) i0 CEU (MICIBEOH 4 44M | 9.85 | 2515 (3021) 24 CharacterGenerator {LowerCase),.. 9.98 
2808 о AD CEV HUIGBEDA SGM) nre NMOS READ ONLY MEMORIES BOMCPE 
MES 4, aiga | WAMATIOP 22 12hetet АБС Bim w/m їзїї | 009060 
IDM 2901A0C 40 CRü—4isiceCom Temp Gr] 1995 | ME t4 2 e ا‎ Ara i Û sirra 
MCSB502 40 MPU w/Clock (65K bytes mem ) g 95 ` 
INS8D35N-& 40 MPU—B-biti6MHe) . 5 95 DATA ACQUISITION 74000 
IWEROZON-6 40 CPU-Sgl cng B-Ou(128btS.Ram] 6.95 | DEIR Mastek OC (DC Cowart „ёл 2.95 1 74602 
бише a Eulgem Sl sede NNMERO, in| м 
HESO — 40s CPUw/BasicMicro interpreter ., 24.95 | MCIADBLB 18 КЫН DA Converter IDACGBR. SELON 2.85 7ACIO 14 
a SS ШЕШ К ыле вир BI 
MICROPROCESSOR MANUALS AFI 24 Touch Tone High Band Filler 1$95 74010 м 
M-Z80 Use! Manuat 7.50| LMSMCH Super ain Op ‚115 {174622 (M 
M-COP1802 User Manual 750) LM Coni Lur nen ЖЕ . 138 74642 18 
M-2650 User Manual 500| [мз 1 raure Transducer . 1.40 74048 16 
6800/6800 SUPPORT DEVICES - - Sule bl An Are soo P ҺЕМ, n 
MC6800 40 MPU 495| Lagoon len) roy Юю ns wu 
MCBBD02CP 40 MPUwihelockandRaM ? 95 ADDN 2 LOAI Hoe Hi 149 74CB5 14 
МСБВЮАМ 24 1288 Slatic AAM 3.95 | acos 18 Bibi ОРА Converter {0 FAW Lin] UR D nee и 
MC6828 24 Priority Imer тир! Cont rollar 2 ‚18. 95 АРОН? ww Bibi AD Converter ЕТ Hom 0.05 74093 14 
MC8850 24 Asynchronous Comm Adapter .. 4.95 DACIOO8 20 16-51 0А Сопу Micte Comp. lo 04| 79% 
MC6852 24 Syrchronous S erfal DataAdapter 5.75] mci 18 коди DA Converar {0 05% Lin & 49 LHODO2CN 10 
MC6S80A 16 Quad 3-5:аів bus trans. (MCBT28) 2.25 (Н — 18 &-Channel Mut кеча MC LHOO700H 
= 8080/8080А SUPPORT DEVICES $3: А 10134 а 30K BAUD LAR LITT 395 nate - 
DP821? M pi iui 2.25 SPECIAL FUNCTION T 
p p А һотасн 14 
OPB214 24 Prictitylnterrupt Control 3.95 | OS0OSCN В ا‎ босан ove (uz КО 249 Ж rnomcp as 
шр Beacon бабе 220) VUE 8 ырбы ыл ДЕ nou a 
— e аеинини 2584  INSZ85IN 28 Communicabon Chip n TLOBACN 14 
DPB238 28 System Соейгойаг ` 149 MMSBI74N 16 Мино Compatinte Time Cinch S5] LuxcwcN 8 
1956243 24 VD Expander tor 4BSenies ` $95| COPARN 40 ainda заны a 9-59 B. iuapicH 
aU 5 Frog Comm VO USART 10.35]  COPA402MN 40 Mcropocessorw/64-dig RAM — . 5.95 | LM3OH 
ОРВ252 24 Pros iml i 5 & Direct LED Orive w/N Buss Int. LM304H 
028955 40 Prob. ет Пет (rbi $ 98] COPa70N 20 32-seg VACFluor Dvr (20-ріпрко )....3.25 [| LM305H 
098257 40 Prog ОМАС рано! ? 95 ,IELEPHONEIKEYBOARD CHIPS LM3OCN Е 
0Р8259 28 Prog InterrupiConrol — . 6 95] ду. Push BullonT elephoneDialer 14. 1мз08бн à 
DP82?5 40 prog CAT Controller 2595] wy LE u Fatty 4 LM309H 
OP8279 40 ч n ring Eaman Interface 8 95] reyisi 1% CROS Clock Ganaa 4 LM309K 
0Р8303 20 System timing Element + 395| avzi/h 0 Атурыш Encoder {EÛ Heya à LMj!OCN $ 
OP8304 20 B bil BiDirectonal Recewer . 249] наё М kappon torrie (15 bays | y N 
DP8307 20 8-biBi-OirectionalReceiver 2.49| 74C922 18 Kevhoarü Encoder (16 ‘keys 4) LM3UCN p 
DPB308 20 Ei Tirin pope Fal гил, 0 etoen Erde DA] u H LM312H 
:DP8310 20 Tea iizer Apaga [ow 4 =з 1304 1B Touch Tone aur ME 5 LM317MP 
DP8311 20 Octa' LatenadPeripheral Or ver 4 951 MM$3(90N 20 Push Buton Рина Dialer 4. LM31?T 
LM317K 
LM3IACN в 
мэн 14 
NATIONAL EPROM- RAM SALE. 
2708-5 24 102418 (550ns} EPROM (SM00246) . н, 
27160-5 24 2046к8 [55001] ЕРАОМ . —— E LM320K-15 
27580-6 24  10?24x8 (450ns| EPROM Single P ToU LM320T-5 
2132-5 24  4095xB (550ns] EFROM , he LM320T-12 
27640 28 819228 [45011] EPROM... І , 18.85 each ужы 
4154H-2 16 — 65,535x1 (20005) Dynamic AAM &/58.85 or 8.95 each LM324N 14 
ММ5290-4 16  15,384x1 (250ns) Dynamic FAM... A! 10,05 pr 1,48 aach LM32902 
LM331N 6 
LM334Z 
«Sus CONN ECTORS =m јо 
LM3362 
25 Pin — D Subminiature (meets RS232) | Solder Eyelet/Wire Wrap Edge Card lugar 
PartNo. arant Prine Part No. | Contacts Descrtpilan Pilce LM338K 
акк 1 15/305E Solder Eyelat LM330N 14 
08255 SOCKET(RS232) 350 | 18/36SE Sedat Eyelet LM340K-5 
OBZSPF-U8 PLUG (А5222) Wirowrapstyis . 445 | 227445 Solder Ене АОК 2 
0851226-1 —CABLECDVERIor 0825Por 08255 , 1.15 | 22/449 rw ө mm, , амаз) ў 
50/1005Е ' Eye LM340K-15 
08255-831 SOCKET — Rigtit Angie — PC Mount... .. 5.25 | түзү {Рт 06251 031 75) 
020418-2 Screw Lack lor 0825 Seriss Connectors 8681.1 


(Loc ksconnector to panel} 27,99 R681.2 


IC SOCKETS 


For Socket Required, See Column After The IC Part No. it 
LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS 


1-24 25-49 5010 | LEVEL #3 1-24 25-49 50-100 

8 pin LP RE 16 15 В pin WW „59 54 49 
14 pin LP 20 19 1a 10 Din WW 59 63 5B 
16 pin LP 22 2} 20 14 pin WW ES 23 ‚67 
18 ріп LP ES 28 27 16 pin WW BS n 70 
20 pin LP м a 30 18 pin WW 99 90 al 
22 pin LP 37 .% -35 20pin WW 1.19 1.08 .99 
24 pin LP 8 37 .36 22 ріп WW — 149 1.35 1.23 
28 pin LP 45 ad A3 24 pin WW 1.39 1.26 114 
36 pin LP “60 59 58 28 pin WW 1.69 1,53 1.38 
40 Pin LP 53 62 ‘61 36 ріп WW 2189 1.99 1.79 


а SIYAN Stade Tin B Goid Eisg деа — 40 pin WW 2.29 2.09 1.89 


$10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30€ each 
California Residents Add 612% Sales Tax Send $1.00 Postage ae our 
Postage — Add 5% plus $1.50 Insurance FREE 1983 JAMECO CATALOG 
Send S.A.S.E. for Monthly Sales Flyer! Prices ay to Change 


| 10/82 PHONE ORDERS WELCOME — 415 592-8097 


2200/16V 


ry 
zu 
u 
An 
40 
a 
u 
40 


24 
24 
16 
16 
14 
14 
28 
8 

24 
24 
28 
28 
28 
28 
28 
40 
40 
40 
16 
8 

16 
16 


1.85 
1.15 
5.95 

69 
1.35 
135 
135 


e 05 Precision Timer 
StopwatchChip.XTL 

3% OigitA/D{LCO Drive), 
iC, CircuitBoard, Oispiay . 
Jy: Digit A/O(LEO Drive] .. 


IC, CircuilBoard, Display ..... 


3% Dipit А/ DLCD Ois. HLO. . 
3% Oigit A/OLEDDis HLO 
Low Battery Voll indicator 
CMOSLED Stopwalch/Timer 
StopwatchChip, X TL 
ToneGensrator 
ToneGeneratorChip. хп 
OscitlatosContratier 
Freq. CounterChip, XTL 
SevenOecadeCounter , 
Clock Салвгаїог 


4 Func. CMOSStopwalchCKT 


4 Func. StopwalchChip, XTL 
8 Olgit Univ. Counter C A 

B Digit Frag. Counter C.A . 

8 DigitFreq. CounterC.C. 


4 Digil LEDUp/DownCounter C А 
4 Digit LEOUp/Qown Counter C C 


LCO4'» Ogil Up Counler ORI 
BDigit Unk. Counter 
5 FunctionCounter Chip, XFL 


CMOS Bin Prog. Timer/Counter 
CMOS Divia-5y-256 RC Timar 
CMOS BCOP«oq. Timer/Counter 
CMOSBCO Prog. Timer/Counter 


CMOS 555 Timer 
CMOS 556Тітег 
CMOS Op Amp Comparator. 
CMOSOpAmpEx!. Стиг 
CMOS Dual Op Amp Comp. 
CMOS Tri Op Атр Сатр. 
CMOS Duad Dp Amp Co mp. 


CMOS Duad ОрАтр Comp .,. 


Converter 


H теу EY aloe 

MonollthiciogaribmicAmp : 
50ррт Band— САР Volt Aet. кыы ОР 
Voit Ret/lndicator н : 
VoltRat/Indicator 


TAL — C/ MDS 


TAC107 


74611 16 2.49 
74С154 24 349 


140137 16 2.25 
74С160 16 1.19 
ТАС161 16 119 
74C162 16 1,18 
74C163 16 1.19 
ACió4 14 1.49 
746173 16 79 
74074 16 1.19 
740175 16 1.19 
14602 15 1.49 
140193 16 1,69 
74C5 16 139 
LINEAR 
LM340T-5 79 
LM340T-12 9 
LM346T-15 79 
LM341P-5 75 
LM341P-12 25 
LM3ATP-15 75 
LM342P-5 69 
LMM2P-12 69 
LM342P-15 69 
LM348N 14 99 
LM35QK 4 95 
LF351N — B 60 
LF3533N а 1.00 
LF355N — B 1.10 
LF35EN — B 1.10 
LM358N в .69 
LM3SEN 14 179 
LM370N 14 449 
LM373N 14 3.95 
LM377 M 195 
(ман 14 ё 
LM38IN 14 1.79 
LM382N 14 1.39 
LM384N 14 179 
LM386N-3 8 89 
LM3B7N — 8 88 
LM389N 18 1,19 
LM3929 в 69 
LF39BN в 3.95 
LM399H 5.00 
TLA94CN 16 2.95 
Т.496Р 8 1.19 
NESIOA 14 4.95 
NE520A 14 2.95 
NESI — 8 295 
МЕ536Н 6.00 
NE540H 4.95 
NESA4N 14 2.95 
NESSOA 14 1.95 
NESSSV В .35 
LMSS6N 14 „69 
NES6AN 168 2.95 
LM565H 14 1.19 
LMS66CN — B 1.49 
LMS67 8 89 
NESTON 16 3.95 


+e 


» 
+ 
a 


40221 16 1.95 
740240 20 195 
740244 20 1.95 
74C373 20 249 
7406374 20 2.49 


мг бә LO CI NS ™ un 


746901 14 39 
740903 14 38 
740906 14 39 
74С911 28 895 


74C912 2 


146915 18 119 
74С97 — 28 8.95 


74C922 1 


T4C923 20 4.95 
740925 16 5.95 


746925 1 


B0C95 15 ‚39 
B0C9? 18 .39 


NES71N 
LM703CN 
LM709N 
LM?10N 
LM? 1N 
LM?23N 
LM? 33N 
LM739N 
LM7AYCN 
MC17415C6 
LM747N 
LM748N 
LM1014N 
LM1310 
LM1458CN 
LM1488N 
LM1489N 
LM1496N 
LM1556¥ 
LM1800N 
LMtB?71N 
LM1872N 
LM1877N-9 
LM 5889N 
LM1896N 
LM2002T 
LM287?7P 
LM2878P 
LM2896?-4 


* LM3IB9N 


LM3900N 
1M3905CN 
LM3906N 
LM3914N 
LM3915N 
LM3816N 
RC4 135N 
RC4151NB 
RCATSATK 
RC41953K 
LM4500A 
ICLBO38E 
LM13080N 
LM13500H 
75138N 
75450N 
7545ACN 
75492 


L9 10.99 100. Маіче 1-9 10-99 
08 .06 .05 | .00luF -08 .06 
08 06 .05 | Our .08 06 
.08 6  .05 plu .08  .06 
O08 .06 .% | .02ФшЕ 0 .07 
08 06 .05 | OA UF 09 .07 
.08 .6 .05 ' lu 15 12 
100 VOUT HYLER FILM CAPACITORS 
-10 .07 -De2mt A3 п 

dà 10 07 | .047 mt 21 17 
-12 10 07 | imt 327 M 
12 40 .07 [| .22mt 3 27 


„тї 


+20% DIPPED TANTALUMS. (Solid! CAPACITORS 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
1-99 100-499 500+ 


К” 
.34 
.З4 
34 
-34 
.34 


1-99 100-499 500+ 


3 23793 
.29 3.3/0 
.29 4.7/25V 
29 6,8/25V 
29 15/25 
2 22/6V 
Radia! 
10 47 /25V 
-12 .47/50М 
ll 1.0/16V 
BI 1.0/25V 
ll 1.0/50V 
12 47/16V 
12 4.1/25\/ 
18 4.7 /50\/ 
.19 10/16V 
23 10/25v 
.22 10/50v 
.34 47/50У 
33 100/167 
E! 100/25 V 
45 100/50\/ 
61 220/16V 
49 470/25V 


51 ‘i 
-53 .47 
63  .56 
49 „69 
1.39 1.25 
49  .69 


JS  .13 
16 ‚14 
AS  .13 
16  .14 
A7. 45 
15  .13 
16 14 
17 15 
A5. 13 
6  .14 
VF 15 
25 .2) 
4141 .17 
25 .23 
37 ‚и 
-25 .21 
5 dl 
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PRIORITY ONE 


CPU BOARDS 
CO-PROCESSOR 8086/8087 
16 bil 8 or 10 MHz 8086 CPU with sockets 
for 8087 and 80 130 


Ust Price 


Part No. Description Our Price 


BJ&BTI88A — A&T 8MHz 8086 only $695.00 485.00 
BJEBTIB6C CSC 10MHz 8086 only $850.00 $165.00 
BJGBTIBBAB? A&T with 8087 option $995.00 $195.00 
BJGBTIBGC8? CSC with 8087 option" $1150.00 $1065.00 


*8087 Limits clock speed to 5MHz 


SAVE $200.00!! 


DUAL PROCESSOR 8085-8088 
6 or 8 MHz Provides true 16 Bit Power with a standard 
8 bit S-100 bus 
A&T 6Mhz $425.00 325.00 
CSC 6/8 MHz $525.00 25.00 


SAVE $100.00! 


BJEBTI612A 
BJEBTIBI2C 


CPUZ - Z80B CPU NOW 6MHz! 
3/6 MHz Z80B CPU with 24 Bil Addressing. 
FASTEST Z80 CPU AVAILABLE! 

3/6 MHz AAT 
3/6 MHz CSC 


$225.00 
$315.00 


BJEBTIBOA 
BJEBTIGOC 


$295.00 
$395.00 


DISK CONTROLLERS 


DISK 1 FLOPPY CONTROLLER 
Fast DMA, Soft Sector, Controls 8" or 5%" Single or 
Double Density, OUR BEST! 
BJPOBTI71ACPM A&T w/CP/M2.2 & BJOS 5670.00 $450.00 


ВЈРОВ171АСРМ CSC $595.00 $555.00 

BJBBTCPMBO* CP/M 2.2 for Z80/8085 with $175.00 
manuals & BIOS 8" S/D disk 

BJB&BTCPMB6 CP/M for 8086 with manuals & $300.00 


BJOS 8" S/D disk 


SAVE $220.00! 


DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 
Fast ОМА 2 board set.Controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives. Includes CP/M 2.2* 
BJBBTI77A Assembled & Tested $795.00 $595.00 
8J6BT177C CSC $895.00 $850.00 


| SAVE $200.00!! 


CMOS RAM SALE! 
RAM 17 - 64K CMOS STATIC RAM 
RAM 17, 12 MHz, 2 Watt, OMA Compatible 24 Bit Addressing 


Part No. Description Ust Price Our Price 
BJGBT175A64 64K A&T $599.00 $309.00 
BJEBT!75C84 64K CSC $750.00 $899.00 


SAVE $200.00!! 


RAM 16 - 32K x 16 BIT CMOS STATIC RAM 
8 and/or 16 Bit 
816 RAM 16 12 MHz, 32K x 16 or 64K x 8 
IEEE/696 16 Bit 2 Walt. 24 Bit Addressing 
BJGBT180A 64K AST s65000 $598.00 
BJGBT180C 64K CSC $750.00 $699.00 


SAVE $52.00! 


NEW! RAM 21 - 128K STATIC RAM 
816 RAM 21 12MHz, 128K x B or64K x 16 
IEEE/696 B or 16 Ві! 1.2 Amps, 24 Bit Addre«sin 
BJEBT190A 128K A&T $16925.00 t 665.00 
BJEBTI9UC 128K CSC $1895.00 


SAVE $700.00!!! 


M-DRIVE SOLID STATE DISK DRIVE, 
3500% FASTER! 
Not Really, But the Nex! Best Thing for CompuPro 8085/88 Users. Call for 
Detal on M-Drive. 
M-Drive requires a 6MHz CPU 8085/88 dual processor. Disk t DMA disk 
controller and System Suport 1 Multifunction Board 


$1795.00 


BJEOTMUT2BKA 128K of A&T memory & M-DriveSolttware $119B.00 
BJGBTM 0128KC i 28K ol CSC memory & M-Drive Software $1398.00 
ВЈЕВТМ D2586KA 256K ol A&T memory & M-DriveSoftware $2395.00 
ВЈБӨТМ 02566 256K al CSC memory & M-Dnve Software $2795.00 


STATIC MEMORY BOARDS 


RAM 20 - 32K STATIC RAM 
RAM 20 10 MHz. 4K byte block disable, bank select 
or 24 bit addressing available 8, 16, 24 or 32K 


BJGETIG4AAB 8K A&T 521000 $190.00 
BJ6BT184AC8 AK CSC $280.00 $260.00 
BUGETIGB4AAIG 16K A&T $285.00 $260.00 
BJGBTIG4ACIG 16K CSC $355.00 $325.00 
BJ6BTIBAAA24 24K AAT $355.00 $325.00 
BJBBTIB4AC24 24K CSC $425.00 $385.00 
BJBBT164AA32 32K A&T 542500 $295.00 
BJEBTIB4AC32 32K CSC $495.00 $450.00 


S-100 MAINFRAME 


110V 60Hz CVT Mainframe uses famous 20 slot 


COMPUPRO Motherboard, (55 Ibs.) 
BJGATENCZORM 20 Siot Rackmount $895.00 
BJ&BTENC?200K 20 Slot Desk Тор $825.00 


150.00 
699.00 


ELECTRONICS 


е „л 


THERE ARE NO BETTER BOARDS — 
THERE ARE NO BETTER PRICES! 


4 
E — = == m 
powers 


SYSTEM SUPPORT I MULTIFUNCTION BOARD 
Serial port (software prog. baud), 4K EPROM or RAM 
provision, 15 levels of interrupt, real lime clock, 
optional math processor 


Part No. Oescription list Price Our Price 
BJ&BT!B2A Assembled & Tested $399.00 $295.00 
BJEBTIÉ2C CSC $495.00 $480.00 
BJEBT8231 Math Chip $195.00 
BJ68T8232 Math Chip $195.00 
BJ&BTIB2AMI А&Т with 8231 Math Chip $490.00 
BJEBTIB2CMI CSC w/8231 Math Chip $855.00 
BJBBTI62AM2 A&T w/8232 Math Chip $490.00 
BJ&BTIBZCM2 CSC w/8232 Math Chip $855.00 


SAVE $100.00!! 


MPX CHANNEL BOARD 
i/O Multiplexer, using 80854-2 CPU on board with 4K RAM 


BJBBTIBEM Assembled & Tested $495.00 eq 
BJEBOTIBEC4 CSC $595.00 $415.00 
With 16K RAM 
BJEBTIBBAT8 Assembled & Tested $649.00 SS 
BJGBTI8BCIÉ CSC $749.00 $648.00 
INTERFACER 1 
Two Serial 1/O 
BJ68T133A Assembled & Tested $249.00 $199.95 
BJ&BT!330 CSC $324.00 $208.00 
INTERFACER 2 
Three parallel, one serial 1/0 board 
BJ&BTI50A Assembled & Tested $24900 $199.95 
BJBBTISOG С5С $324.00 $209.90 
INTERFACER 3 


Eight channel multi-use serial I/O board 


QJE8TI748A Assembled & Tested $699.00 $489.00 
BJ6BTI748C CSC 200 hr. 8 Port $849.00 . $150.00 
BJ6BTI745A Assembled & Tested $599.00 $399.00 
BJBBTI745C CSC 200hr. 5 port $699.00 $829.00 


INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 
BUGBTIB7A Assembled & Tested $350.00 $315.00 
BJGBTI87C CSC $450.00 3415.00 
SPECTRUM COLOR GRAPHICS 
Color Graphics board with Parallel 1/0 


BJBETHA4A Assembled & Tested 5399.00 $249.00 
BJBBTM4C CSC 5449.00 $339.00 
ВЈ66Тг2р Sublogic Universal $35.00 

Graphics Interpreter Software 

SAVE $150.00! 
5-100 MOTHERBOARDS 

Active termination, 6-1 2-20 Slot 
BJ6BTIS3A ABT 6 slot, 2 Ibs. $140.00 $125.00 
BJ&BTIS3C CSC 6 slot, 2 Ibs. $190.00 . $115.00 
BJ&8TIS4A — A&T 12 slol, 3 Ibs. $175.00 $155.00 
BJBBTI5S4C С5С 72 slot, 3 Ibs. $240.00 $220.00 
BJEBTISSA  A&T 20 slot, 4 Ibs. $265.00 $235.00 
BJGBTIS5C CSC 20 slot, 4 Ibs. $340.00 $310.00 


Circle 310 on inquiry card 
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C PU BOARDS 
2810 280 SBC CPU 
2/4 MH2280A CPU with RS232C Serial 1/0 Port complete 
with Monitor PROM for 2422 Disk Controller 
Part No. Description List Price Our Price 


BJCCS2810A Assembled & Tested $300.00 $289.00 


2820 Z80 DMA CPU 
4MH2Z80 with 2 RS232C Serial Ports, Centronics Parallel 
Port, separate data and status ports and 
DMA Daisy Chain Capability 
Assembled & Tested $595.00 $569.00 


VO BOARDS 


2830 - 6 PORT SERIAL 
Six Asynchronous RS232C Ports using three Z-80 DARTS. 
Programmable baud rates. 
Assembled & Tested $550.00 $525.00 


27104 PORT SERIAL 
4 Full handshaking RS232 ports and optional 2K ROM 
BJCCS27!001 Assembled & Tested $325.00 $319.00 


2719 2 SERIAL & 2 PARALLEL 
2 RS232C ports, 2 8 bit parallel ports & optional 2K ROM 
BJCCS271901 Assembled & Tested $360.00 $349.00 


2720 4 PORT PARALLEL 
4 8 bit parallel ports and optional 2K ROM 
BJCCS272001 Assembled & Tested $275.00 $260.00 


2422 FLOPPY DISK CONTROLLER 
IZO Mapped, controls 8". single or 5'A" double density 
A&T with CPM"2.2 8" S.D. 
BJCCS2422A Assembled & Tested $425.00 $395.00 
Fu А 


BJCCS2820 


BJCCS2830 


M EMORY BOARDS 
2065 64K DYNAMIC MEMORY BOARD 
64K 4MHz, 280 or 8080 compatible, bank select for 
memory expansion to 512K, DMA compatible. 


BJCCS2065 Assembied & Tested $375.00 $249.00 


DIGITAL RESEARCH 


BJÜIRCPM CP/M" 2.2 Control Program/ $150.00 
Microcomputers 
BJOIRMAC MAC" Macro Assembler $ 90.00 
BJDIRRHMAC RMAC* Relocating MAC $200.00 
BJÜIRSIO — S/D* Symbolic Instruction Debugger $100.00 
BJDIRTEX ТЕХ" Text Formatter $100.00 
BJOIROES —^DESPOOL* Background Print Utility $ 50.00 
BJOIACRSO  CBASIC* Programming Language $150.00 
BJDIRCR86 CBASIC-86* Programming Language $325.00 


"Trademark o! Digital Research 


MICROPRO INTERNATIONAL 


BJMOSWUSTR Wordstar Version" 3.0 $249.00 
BJMOSMLMAS Mai! Merge” $100.00 
BJMOSSPSTR Spel! Star* $150.00 
BJMOSCALSTA Calc Star* $200.00 
BJMOSDATSTA Data Star* $200.00 
BJMOSSUPSET Supersor!* $150.00 
"Trademark of Micropro International 
SORCIM 
&ISQRSCÀAL — SUPERCALC* a Superior Electronic $229.00 
Worksheet 
BJSORACTI ACT 1* 8080/280 Assembler $175.00 
BJSORACTI АСТ !!* 8086/8088 Assembler $175.00 
BJSORTRNS TRANS" 8086/8088 Translator $125.00 
BJSDRPMS0 — PASCAL/M* REL4 8080/8085/2-80 $395.00 
BJSO0RPM»B = PASCAL/M* 8086 $495.00 
*Trademark of Sorcim 
MICROSOFT 
BJMOSBASBD  BAS!C-B0* Version 5.X Extended $300.00 
Disk Basic 
BJMCPBASC BASIC? Compiler Version 5.X $395.00 
BJMOSMFT FORTRAN-B0* $500.00 


"Trademark ot MicrosoftConsumer Products 


f 10V 60112 CVT Mainframes, the best money can buy! 
12 Slot +8У 17t16V @2A 
22 Slotx8V @ ЗОА+ 16V @ 4A 


LIST 
PARTNO. DESCRIPTION PRICE SALE 
BJTEIMCS112 12 Slot Desk $755.00 620.00 
BJTEIMCS122 22 Slot Desk $910.00 745.00 
BJTEIRMI2 12 510! Rackmount $800.00 655.00 
BJTEIRM22 22 Slot Rackmount $965.00 790.00 


Shipping Weight: On 12 Slot Mainframes: 45 Ibs. 

On 22 Slot Maintrames: 55 Ibs. e 
S-100 MAINFRAME WITH 12 SLOT MOTHERBOARD 
AND CUTOUTS FOR З -.5." FLOPPY DISK DRIVES 
+8V 9 17A 16V 9 2A +12V @ 1.2A Internal Power Cable 


BJTEITF12 12 Siot desk $745.00 605,00 
BJTEIRFI2 12 Slot Rackmount $855.00 605.00 
Shipping Weight: On 12 Slot Desk: 40 Ibs. 


On 12 Slot Rackmount: 45 Ibs. 
if 
DUAL 8” DISK DRIVE CHASSIS 
with internal power cables provided 
+24V @ 1.5A +5V © 10А - 5V @ 25А 

BJTEIRFOO — Rackmount $725.00 
Shipping Weight: On Desk Top: 40 Ibs. 
PRIORITY DNE ELECTRONICS is a master distrbutor for TE! Deaiers& DEM's 
call for quanhty pricing ew 
е Auto Answer. Auto Dial. Full or Hail-Duptex, Loop Back ° Serial bmary. and 
noparty € 0-300/1200 baud € RS232C interface € 280 Microproces- 
Sor with 2Kb control program ® 40 characte: command buffer € Sze 


For two Shugart 801R or two Qume DT-8 size drives 
BUTEIOFDO Оеѕк Top $565.00 гү 
650.90 
On Rackmount: 45 Ibs. 
asynchronous dala formats with 7 or B data bts, 1 œ 2 stop bits. odd. even or 
15"x55"x95" 


BJOCHO200P Smartmodem (Sh Wt 6 105] $279.00 $225.00 
BJDCHO400P — Smartmodem 1200 baud (6 Ibs.) $69900 $649.00 
BJDCHO300P Chronograph (Sh. Wt 3 ibs) 524900 $205.00 
BJOCHDIODP ^ Micromodem 100 (Sh Wt 4 105) 539900 $325.00 
BJOCH29010 CP/M" 8" Terminat Program for above $ 25.00 
BJDCH0D0DP ^ Micromedem II $37900 $299.00 


$9 TeleVideo 


WORLD'S BEST SELLING TERMINAL! 


Extra Memory Pages 
FREE!! — 


BJPOBTLY9252 P* $749.00 
*TeleVideo 925 w/iree 2nd page 
memory kW, a $95 00 value! 
BJPOBTLY9504P* $949.00 
*TeleVideo 950 w/free 2nd, 3rd & 
4th page memory kil, $285 00 value 
BJTLY810 $609.00 
Withemulations & foreign languages 
BJTL¥SIOBLK $609.00 

Black mode version of above 


BEST BUYS! 
(Shipping Weight 37 Ibs.) 


SEND $1.00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 

SELECTION GUIDE! 
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916] DEERING AVE € CHATSWORTH. CA 9131 


E SIERRA DATA SCIENCES 


SBC MASTER PROCESSOR 


This is absolutely the most complete single board computer available: 
NO EXTERNAL INTERFACE BOAROS ARE NEEDED! 

e 280A CPU e 64K Bank Switchable Memory € 4KEPROM ө Auto 
Boot e NEC 765 ЕПС with PLL interface to all Shugart compatible 
drives (5% or 8") © 2 RS-232C Serial ports (280ASIO, up to 19.2K 
Baud) e 2 Parallel Ports (280API0] @ 4 Timers (280ACTC) @ IEEE 
696/S-100 Compatible € CP/M® and TURBODOS* compatible ө 
Full One Year Warranty 

BJPÜBSBCCPM  A&T w/BIOS & CP/M*22 $1095.00 $895.00 

SBC SLAVE PROCESSOR 

Similar to above with 16K EPROM, X-Buss Expansion Interface, and 
optional on board EPROM burner 

BJSUSSBCS Assembled & Tested $795.00 $750.00 


SDS MICROPOLIS HARDDISK INTERFACE 
Micropotis 1220/1250 MICROOISK series interface adapter with soft- 
ware drivers, cabling, and mounting hardware. 

BJSDSHDI Assembled & Tested $150.00 


MICROPOLIS 12631 45MB 8" WINCHESTER 
DISK 

8" 3 platter MICRO OISK with 36Mb formatted capacity. Üriveis shock 

mounted in attractive Micropolis desk top enclosure with power supply 

BJMCP12631 Assembled & Tested $5384.00 $3995.00 


SIERRA/MICROPOLIS SBC PACKAGE 
Sierra SBC, CP/M®, Micropolis interface. and Micropolis 12631 
MICROOISK. 
BJPDBSBCSYSI 56629.00 


Assembied & Tested $4495.00 


2224 


"m 


rr c dm Tat NN. 
VIDEO AND I/O 
VB 3 - HIGH RESOLUTION VIDEO 
80 x 25 or 50 character video display Memory Mapped. 
Parallel Keyboard port 
BJSSMyB3/24 80 x 24 A&T 
BJSSMVB3UP 80 x 50 Line Upgrade 


Мо 4 
Two serial 1/0, two parallel I/O 
BJSSMID4A Assembled & Tested $290.00 


ae МО 5 


2 Serial, 3 parallel Including 1 Centronics 


$419.00 
$ 39.00 


$499.00 


$260.00 


BJUSSMIO5S! Assembled & Tested $329.00 $289.00 
EW мо в 

8 Port Serial 1/0 with Timer 
BJSSMIUBA Assembled & Tested $550.00 $469.00 


CPU, RAM & PROM 


CB2 280 CPU 
2/4 MHz will accept 2716, or 2732, or RAM 
BJSSMCH2A Assembled & Tested $299.00 $269.00 
BJ$SMZ80M SSM 280 Monitor 5 $9.00 


MB10A 16/8K 8/16 BJT STATIC RAM 
16K byte / BK word, 24 bit extended, addressing, "M write," 
Phantom disable, addressable in 4K blocks 
BJSSMMBIOQAAssemb!ied & Tested 5299.00 $215.00 


MB8A 1K/16K EPROM BOARD 
1K/16K 2708 EPROM board, disable in 1K increments 
BJSSMMBBAAAssembled & Tested $179.00 $159.00 
PBI PROM PROGRAMMER 
Programs 2708 or 2716's operates as 3 
4K/8K EPROM BOARD AS WELL 
BJSSMPBIA Assembled & Tested $265.00 $219.00 


Circle 310 on inqulry card. 
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ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 


Terms. U.S VISA, MC, BAC, Check, Money Drder, U S Funds Only CA residents add6 29 Sales Tax, MINIMUM PREP AIO OROER $15 00 Include MINIMUM 
SHIPPING & HANDLING of $3 00 for the first3 Ibs. plus 40€ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to maintain prices through October, 1982. Credit Card orders wil! be charged 
appropriate freight If you haven't received your Spring '82 Engineering Selection Guide, send $1 00 for your copy today!. Sate prices are lor prepaid orders only 


APPLE DISK DRIVES 


Give your APPLE II* a Fourth Dimension — the totally compatible 5:4“ 
drive that takes your system farther, faster. With read/write electronics 
so advanced that reading errors are virtually eliminated. With a track 
zero microswitch that keeps boot and track access smooth and quiet. 
With the ability to read half-track software and up to 143,360 bytes on 
DOS 3.3%., With similar performance on DOS 3.2.19, Pascal® or CP/M* 
operating systems. And, the disk enclosure mates perfectly with APPLE 


cabinetry. 
d EXTENDED WARRANTY NEW! 
Fourth Dimension offers a 12 month parts and labor warranty at no 
cost to you! (Gee, this really looks good!) 


BJFDS40A List Price: $419.00 SALE: $319.00 
2 or More, only $299.00 each 
Shugart Interchangeable 
BJFDSAUAC* APPLE Ii? Disk Drive Controller $115.00 


*Sold only with purchase of Fourth Dimension Drive 


SAVE 20% ч тз: 


S-100 MAINFRAMES FOR DUAL 8” 
HARD AND FLOPPY DISKS 


The О.Т MFO series mainframe is designed to be the most versatile and the 
most compact system enclosure on the market today In addition to a 6. B. or 
12 slot S-100 card cage, the mainframe is designed to support two 8" floppy 
or hard disk drives, It ts ideal for the mew generation of Single Board 
Computers and highly density RAM cards that do not require many slots. Now 
you can have a complete dual Hoppy or hard disk system in one convenient 
enclosure at a remarkably low price 

FEATURES: 

€ Accommodates any combination of standard 8" floppy or hard disk drive 
(801 R. OTB. Fujitsu hard disk, etc.) 

IEEE S-100 Silence-- 6. 8, or 12 slot motherboard available for quiet 
operation with high speed processors 

€ Keyed power Swatch 

€ Reset Switch on Front Panet 

r 

. 


Апо@?ва 6, B. or 12 slot card cages 
Duiet fan with filter provides cool clean systems operating featuring 
positive air pressure 

€ Detachable hne cord plugs directly into EMI noise filter for electrical norse 
suppression 

@ Two AC convenience outlets on rear panel for peripherals 

e 15-0825 cuf outs for mounting 1/0 connectors 

ә 2-50 pn plug cut outs 

e Dimensions 95g" x 17" x 21" (HxWxD) (Sh Wi 48 165.) 

e Power Supply --15€ 7A, +24V@7A, +8@ 18А. 1:169 3A- 5€ 1A 


Part No. Description List Price SALE Price 
Ен wilhout Motherboard $600.00 $480.00 
BJQTCMFOOG = with 6 slot Motherboard $675.00 $540.00 
BJQTCMFOOS with 8 stot Motherboard $700.00 $560.00 
BJOTCMFDDI2 wrth (2 slot Motherboard $750.00 $600.00 


Q SANYO 


FCC CLASS 2 
APPROVED 
DATA DISPLAY 
MONITORS 


SPECIFICATIONS: 
Viewing Screen 


12" diagonal; 75 square inches 
DM2112: P31 phosphor 

525 lines; 60 fields/second, overscan 
600 lines, center 

1.0 volt p-p composite video; 75 ohms 


BUSYODM2112 


Scanning System 
Horizontal Resolution 
Signal input 


List Price: $160.00 SALE: $119.00 


OTHER SANYO MONITORS ON SALE TOOI! 


Part No. Description Lis! Price SALE 
BJSTOVMASDS "B&W P4, 10МН2 (15 105) $190.00 $149.00 
BJSYOOMSI09CX  9°Green, P31, 10MHz (15 Ibs.) $200.00 $159.00 
BJSYDOMB0I2CX 12°B&W P4, 18MHz (24 Ibs.) $25000 $195.00 
BJETDOMBIT2CX — 12"GReen, P31, 18MHz (24 105.) $260.00 $199.00 
BUSYOWMC8OI3  13”Color, 16 x 64 (35 105) $470.00 $375.00 
BJSYOOMOI13* — 13"RGB Color (35 Ibs.) $895.00 $795.00 


*As used with IBM P.C. 


„энн! 


MICRO PERIPHERALS INC. 


PRIORITY ONE ELECTRONICS is proud to announce their 
appointment as Franchised MPI distributors. To celebrate, 
we are Selling all drives, regardless of quantity at the 100- 
piece price! 


Буз“ DISK DRIVES 


LIST SALE 
ВЈМРІ51= single-sided double-density 48 IPI $330.00 $220.00 
BJMPIS2* double-sided double-density 4B IPI $430.00 $308.00 
BJMPI91* single-sided double density 96 ipi $425.00 $325.00 


BJMPI101* single-sided double-density 100 TPI $430.00 $330.00 
BJMPI102* double-sided double-density 100 TP! $53000 $420.00 
*Heplace '*" when ordering, with "m" for MPI style bezel. or 
"$" for Shugart style bezel, 


2” HIGH 8" DISK DRIVES 


The First 2" high B" disk drive allows for mounting under 
the keyboard on CAT, etc. 
NO AC Required +5V +24V0C only 
FAST 3 msec track to track! 
BJMPI4] — single-sided double density $53500 $415.00 
BJMPI42 double-sided double-density $59500 $475.00 
BJMPIB2L462 462° Shugart size bezels tor 1 drive $12.50 
BJMPIBZL2462 462" Shugart size bezels for 2 drives $12.50 


Applied Digital Data Systems Inc. 
SALE! 


Green Screen 


$525.00 


Black & White 
$479.00 


VIEWPOINT — ADDS 
Detachable keyboard, RS232 interface and auxiliary port, 
80 x 24 display. tiltable screen. 
BJADDVWPR ADOS ЗА, P31 Green Phosphor $69900 $525.00 
BJADDVWPRBW Р4 Black & White $699.00 $479.00 
(Shiping Weight 30 165.) 


МЫНА 50 


(See page 287 for more information; 
e Low рготе detached 
keyboard features sculptured E 
keys with matte finish | 
e Screen tills and swivels 
e BO x 24 display with 25th sfatus 
line 
e 7 x 9 dot malrix with full decenders 
e RS-232 Serial interface w/auxillaty 
RS-232 port 
e 128 Character ASCII set and 31 
character line drawing set 


INTRODUCTORY OFFER! 


BJVSLSDEW Моп glare Black & White 569500 $650.00 
BJVSL5OER P31 green display $75000 $685.00 
(Shipping Weight 37 Ibs.) 

V-100 VISTA 


\ 
pisk canner WOW 


@ Desk orrack mountable @ Internal power and 
data cables ө Drives pull out for easy service 
and maintenance. 


BJVIS¥IOO Disk Drive Cabinet $449.00 
List Price $495.00 (Sh. Wt. 43 tbs.) 
BJ¥IS¥IGO — W/purchase of two $309.00 


8" Disk Drives 


PRIORITY | 


TY ONE ELECTRONICS 


| BJMIUDETT 


ONE 
9161 DEERING AVE ® CHATSWORTH, СА 91311 Neos 


A 
а MITSUBISHI ELECTRIC 


Better Than 
QUME! 
Better Than 
SHUGART! 


WOW! 


8", Double-sided. double-densiLy, interchangeable with OUME & Shugart 
BJMITM289483 5л. Weight 16 Ibs. $415.00 
BJMITM288463 M Manual $ 10.00 


2 or More Only $435.00 each 


landon 


Tandon TM-800 Thinline is 


exactly hail the size 
0! conventional 8" my 
Hoppy disk drives 
a کیا‎ 
‘t= 


4 


А5 - * | oz 


Exactly one-half the height of any other model. 

Proprietary, high-resolution, read-write heads patented 
by Tandon 

D.C. oniy operation - no A.C. required 

industry standard interface. 

Three millisecond track-to-track access time (9 Ibs.) 

BJTNOTMB48) Single Sided $380.00 20r more $370.00 

BUTNOTMA4B2 Double Sided $495.00 20 more $485.00 


TANDON 5А" DRIVES 


BJTNDTMIDDI* Single Sided, 250KB (5 Ibs.) $ 195.00 oe 
2 or More $180.00 

BJTNOTMIOO2* Double Sided, 500KB $295.00 sa- 
2 or More $270.00 

BJTNOTMIN03 Single Sided, 500KB $295.00 sa. 
2 or More $270.00 

8JTNüTMIO04 Double Sided, 1000KB $395.00 «a. 


2 or More $375.00 
*As used in the IBM PC. 


wf .snugart 801R 


Single sided, double density - most popular 8” drive 
BJSHUBOIR — $394.00 ea. or 2 or more (16 ibs) tor $389.00 
BJSHUSABOTRM Manual for 801A drives $ 10.00 


Mh em INSTRUMENTATION, INC. 
OUR BEST!! 


" ашы eae | 


UNIVERSAL DISK ENCLOSURES 
€ Accepts any combination of 8" drives (QUME/Shugart 
801R type or % size Tandon type) € Also accepts hard 
disks € Positive pressure € Optional Disk environment 
monitor shows supply voltage and internal cabinet temp- 
erature ® internal power and data cables provided. 
UNIVERSAL DRIVE CABINET complete with power supply, fan and filter, and 
all internal cables for attachment of two 8" floppy drives, 

BJUIVOEGO4 Dual Drive Cabinet (Sh. Wt. 40 105) $495.00 $450.00 

BJHIUDEDO4 With purchase of two 8” Disk Orives $399.00 

BJIIIUDEDO4EM w/Environmental Monitor installed $584.95 — $535.00 

BJIIIUOEOOAEM With purchase of two 8" Disk Drives $485.00 

BJHIUDEOQ4AUG Dual Drive cabinet with Aug: $733.00 $850.00 

mentation powcr supply module to increase 5V 
supply from B amps to 9 amps for use with two 
hard disks or 4 Tandon drives. Also includes 
Disk Environment Monitor (45 Ibs.) 

BJAUMNUDERCK — 19" Rack Mount kit UDEQO4 $ 89.95 
| THIN THREE DRIVE CABINET complete with power supply, and all internal 
cables for attachment of three thin 8" floppy drives(Tankdon type) One AC 
power connector is also provided for use with tuli size drive, 

Three Drive Cabinet (Sh. Wt. 35 105] $495.00 $450.00 


BJIHUDETTTEM with Environmental Monitor installed $584.95 $535.00 
5" CABINETS - VISTA 

BJVI$9801 Single 5" with P.S, $ 85.00 

820150802 Dual 5" with P.S, 8110 


BAL РАСЕ «J 


Уат 


ELECTRONICS . 


ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213 709-5464 


Terms. U.S. VISA, MC, BAC, Check Money Order, U.S 


unds Only. CA residents add 6%% Sales Tax. MINIMUM PREPAID 


ROER $15.00. Include MINIMUM 


SHIPPING & HANDLING of $3.00 for the first 3 Ibs., plus 25€ for each additional pound. Orders over 50 105, sent freight collect. Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to maintain prices through October . 1982. Credit Card orders wii be charged appro: 
priate freight. H you haven't received your Spring ‘82 Engineering Selection Guide, send $1.00 for your copy today! Sale prices are for prepaid orders onfy 


Circle 311 on Inquiry card. 


PRIORITY OWE ELECTRONICS 
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FREE CP/M 2.2 


ompuPro 


The days of "Qut of Memory" are gone at last! CompuPro has intro- 
duced the jargest static S-100-IEEE/696 RAM board ever to be 
produced 

The RAM 2t is arranged either as a 128K x 8 bt wide or 64K x 16 bit 
wide board, using a high speed, ultra iow low power proprietary static 
RAM CompuPro has also included 24 bit addressing for up to 16 mega- 
byte capability and power consumption so low your mainframe will 
never know it's there 
* Meets or exceeds all IEEE 696/S-t 00 specifications @ Fully static 
design uses jess power than dynamics (1.2 amps typical) € 24 bit 
extended addressing € 8 bit (128K) or 16 bit (64K) operation € Ad- 
dressable as one block € | 6K window deselect. dip switch selectable 
€ Switch selectable PHANTOM disable € 12 MHz CPU operation € 
16K x 1 static RAM € Thorough bypassing of all supply lines ® 
Capable of OMA processing € | 28K Static. 1.2 amps, 


S-100 STARTER SYSTEM 


We've bundled our most popular 3 board combination to form a complete S-100 System, 
just add mainframe, peripherals and cables! 


CCS2810 4MHz Z80 CPU 


e 2/4 MHz CPU 
@ On board RS-232 Serial Port 
@ On board Monitor 


г o 


BJPDBCCSSP! 


$ 


LIST PRICE: $1125.00 


CCS2422 DISK CONTROLLER SAVE $430.00!! 


e Controls 4, 8" or 5%” drives 

e IBM 3740 Standard 

ө Supports single or double density 
@ Supports single or double sided 


(Shipping Weight 8 165.) 


*With the purchase of two disk drives 
$150.00 if purchased separately! 


e Plug compatible with Shugart, Mitsubhishi, MPI, Qume, Tandon, and Siemens 


CCS2065 64K 4MHz RAM 


e 4116 Low power dynamic RAMs 
e Supports DMA 

e Bank Select up to 512K 

e Fail Safe refresh circuitry 


RAM 21 12 MHz 


ALL BOARDS ASSEMBLED & TESTED 


PLUG & RUN!! 


816 


128K STATIC S-100 MEMORY 


BJGBT190A 
LIST PRICE $1695.00 


SALE PRICE 


995.00 


$9 $700.00! 


i 
Ш 


695.00* 


MORROW NESIGNS 9 


Winchester speed. 5Mb capacNy and reliability for only 
$1495.00' The DISCUS М5 from Morrow Designs includes a 
5Mb Seagate ST508 Winchester drive installed in a cabinet 
wħh cables and power supply. a DMA hard disk controller. 
CP/M’ 22 operating system and Microsoft's BASIC pro- 
gramming language. Sounds to good lo be true? There's 
more | a5Mb add-on drive for additional storage or back- 
up 15 only 51100.00. it's taster and more reliable than tape 
and costs less! 


KEY FEATURES: 

e Storage capacity of 6 38Mb uniormatied. 5 (Mb formatted 

e Band actualor and stepper mutor head postioning 

e 50 megabit/second transfer rate 

e Same !rack capaci as a doubie density 8 inch lloppy 

e i70 millisecond random average access time. reduceable to 95 ms via a 
simple software algorthm 

e The only single S-100 BMA Hard disk controller boardon the market today 

© Fully compatible with high speed 6MHz and BMH2 CPUs of today and 
tomorow 

* DMA hus arbitration as outlined by the {EEE 696 standard 

ә Conirols 1 to 4 soft sectored Winchester drives 

e ST506 or SA 1000 interface compatibie 

e Varrable sector length (256.512.1024, or 2048 byte sectors) 

e Automatic CAC generatron and checking 

@ Addresses | to 16 heads 

ә Addresses an intinile number of tracks 

e Contains 115 own on-board microprocessor — Signetics 8X300 

e 24-bit address burst ОМА transters 

e Channel driven for enhanced speed 

e All disk dnver routines resident on the controller 

e Variable format 

€ No bullenng required 

e Maximum lransier rate 5.000.000 bits per second 

è Due to thishigh transfer rate, a mnonum CPU speed of 2 SMH} is requwed 

irela СЕ mm beu ear 


The OMAHDC has been designed lor expansion. One to four drives 
can be attached directiy and controlled. One to sixteen drive heads may 
be addressed Any number of tracks may be specified during the Seek 
routine by specifying one to two hundred and lifty-six tracks one or more 
times. Each of the expansion abilities prepair the user to upgrade his 
system as technology advances to additional platters and tracks. 


015С05 M5 WITH OMA HARD DISK CONTROLLER 

BJMDSDMAMS Soltware supplied on 8" 18M3740 disk with 
blank 1/0 and INSTALL program 

BJMDSDMAMS2B Software configured tor Morrow DJ/2B controller 
and Mult 1/0 as console 

BJMDSDMAMSUMA Soltware configured for Morrow ОЈ/ОМА con- 
troller and Мий 1/0 as console 


BJMDSDMAMBSS Software suppliedon 5'4" soft sector (IBM/Cro- 
memco disk w/blank 1/0 and INSTALL program 

BJMDSDMAMSNS Software supplied on 5'4” 10 sector North Star 
disk with blank 1/0 and INSTALL program 

DISCUS M5 5Mb Subsystem List Price $2195.00 


SALE PRICE $1595.00 


(order by part numbers listed above, shipping weight 17 165.) 


DISCUS М5 ADO-0N DRIVE 


BJMOSADMS 5Mb Add-On Drive List Price $1845.00 


SALE PRICE $1195.00° 


“With purchase of above M5 subsystem or with previous 
purchase of М5 subsystem from Priority One Electronics. 
Proof of prior М5 purchase required with order. 


ONE 


- = 


PRIORITY ONE ELECTRONICS 


"| SIEMANS FDD100-8 — 
sr IRUCKLOAD PURCHASE! 


WE'VE CAPTURED THE 8" FLOPPY DRIVE MARKET 
WITH А HUGE FACTORY DIRECT PURCHASE!! 


See Previous Pages 


FDDI )-8 E For More Great Deals!! 
0" FLOPPY SINGLE-SIDED 


ПОИ DOUBLE DENSI 
ў EE 90 DAY WARRANTY 
DUAL 8" SUBSYSTEM SHUGART 801R COMPATIBLE 


BJCCS2422A Controller w/CP/M 2.2 1 $395.00 


| BJSIEFDD1008 8" Drive 2 $550.00 
| IN A DUAL HORIZONTAL CABINET $395.00 
WITH POWER SUPPLY 


2-9 
| $250. 00 10+ 


BJSIEFDDIOUB — —7 
OEM INQUIRIES INVITED vii 


(Include $7.00 per driv r shipping) 


AND DATA CABLE 1 $ 35.00 \ 
SAVE $380.00 $1375.00 


BJPDBSIESUBI 


$995.00 2 


(include $30.00 for shippings) 
Same as above, with CCS2810 Z80 
АМН2 CPU and CCS 2065 64K Dynamic RAM: 


$1450.00 


BJPOBSIESUB2 


| PRIORITY ELECTRONICS | 


са ow. gy 


=й {е 


! 
PRIORITY L ] ELECTRONICS. 7 aa 


ORDER TOLL FREE (800) 429-5922 - CA, AK, Н! CALL | wy 709-5 Circle 312 on inquiry card. 

Terms U.S. VISA, МС, BAC, Check, Money Order, U.S.Funds Only. CA residents add 6'4% Sales Tax. MINIMUM PREPA! кй е „ЖИ SHIPPING & HANOLING of $3.00 forthefirst3 tbs.. plus 25€ foreach 

additio al рош und, u der. E er $i sent reight collect. pom ncase, pleaseinciude your phone number. m ub ect 0 changewithout notice. We will do our best to maintain prices through October, 1982. Credit Card orders will be 
avant received unur Senna ` Noineeting Selection Guede sand Of vut Cony чу ш micas are for перла order only 


Unclassified Ads 


WANTED: Listing of Pirates Adventure that has been con- 
verted to Applesoft BASIC. Would also Же to trade other game 
listings for the Apple [especially Adventure-type games}. Jerry 
Amancio, | Shay St. Windsor, CT 06095, [203] 688-8175. 


FOR SALE: KIM-t; $100. Computerist BK static RAM board: 
51 20. Computenst AIM/SYM/KIM motherboard and card cage. 
$60 Sanyo 9-inch montor; 5120. Electronic Systems stand- 
alone TVT [32 by 32) plus George Risk keyboard and senal in- 
terface; 5150. Power-One supply. 5 V @ бА. +ti2V or 
+15V  @!7А ог 1.5 A, 550. All items in perfect condition: 
prices negouable, Programs and documentation included. Eric 
Edstam. 16715 Northeast 89th, Redmond, WA 98052, [206] 
885-4629 


WANTED: Appie !! programs to swap: games, home, and 
business programs. Send tape, disk, or listing with your name 
and address. Also, looking for people interested in forming an 
Appie Club of West Virginia. Mark Adams. РОВ 26, McCon- 
nell, WV 25633. 


FORSALE: Teletype Mode! 40. prints 300 ipm, up to 9600 
bps with 1K buffer. Best offer. 100 opto relays Sigma 226: 
10/545 or $200 for all. SSM VBI-C video board, 64 by 16, never 
used; 5175 В. Dale Mosher, 21-51 45th Ave.. Long Island City. 
NY 11101. (212) 937-6283. 


WANTED: Оһо Scientific boards and hterature. Specffically. 
the 300, 400, 420C. 440B. 510. 525. 527. 5602. or other 
boards Literature, catalogs. and аррћсаиопѕ notes needed 
also. Edward Н. Carlson. 3872 Raleigh Dr.. Okemos, М! 4BB64, 
[517| 349-1219. 


FOR SALE: OS Superboard in steel case. Upgraded to 16K. 
Switch-seiectable 300 and 600 bps. two ports (one wired for 
Centronics printer interface) with extra RAMs, and several pro- 
grams, $350, Paul Peck, 84 Propose Rd., Shriey, NY 11967. 
(516| 399-2316. 


WANTED: The code to trigger the Reset key in the Apple Il 
computer on and off | am wing to trade any other informa- 
uon on the Apple li for this code. Please send the code for the 
Reset key along with the information you would like from me. 
The code can be in ether machine-language or BASIC form. 
Jeff Mater, 1171 Barnes Sr, Franklin Square, NY 11010. 


FOR SALE: DECwriter IV. (LA-34} terminal in perfect cond- 
tion, Нцеа fabric cover, and manual, | will accept the best offer. 
Ai Vazquez, 2 Soldiers Field Park 507, Boston. MA 02163. 


FOR SALE: IBM Selectric typewriter Model 1980-9 with 
7441 IBM imerface. (See December 1981 BO Nicrocompurmg 
page 268 for description.) Fully operational. 5 150 plus shipping 
charges. T, G. Lareau, RR Aux 4 Box !27-A. Edgar. Wi 54426. 
(715) 352-3247. 


WANTED: KCACR cassette-interface board for Altar 680, 
Also. 4K or BK memory for the same. Please specify price and 
terms of shipment. Greenbank Science Club, 16B Greenbank 
Rd., Nepean, Ontano. K2H 5V2 Canada. 


FOR SALE: SOROC 1O-130 display terminal. Most of the 
IQ-135 functions at the price of the IO- 120. Manual and BDS 
C-compatible code listings included, 5600. Frank A, Braman, 64 
Laiayette St. St. Johnsbury, VT 05819. {802} 748-5051 days. 
748-9539 evenings 


FREE: | have an interesting and fun game freefor the askingl 
Designed for the TRS-BO Model INI. (Specfy model and media.) 
Just send SASE. Seth Strattan, 701 Watterson Trafi. Louisvflle, 
KY 40243, 


FOR SALE: 32K PET upgraded from 8K wah new ROMs. 
new character set, two keyboards, cassette, C82 sound. 
3«hannel analog sound synthesizer with driver software, and 
more than ВО tapes, including several Epyx games, five or six 
adventures finciuding the original one}, arcade-type games. 
иште. and many original programs. Asking $800, plus ship- 
ping. Mns Hadershi, 161 10 South Western Ave., Gardena, CA 
90247. |213] 532-1654. 


FOR SALE: RCA VIP 71 | wKh4K static RAM, RF modulator. 
three manuais, power supply. many game programs, hexa- 
decimal keypad entry, and CHIP-8 language [easy to learn). 
Paid $200 three months ago: wall seil for $140 or best offer. Tim 
DeJong. 2800 Northwest 91st St.. Vanceuver, WA 98665. 


FOR SALE: NCR 399 computer, as new, with paper and 
magnetic tape, BASIC. FORTRAN, software packages, and 
maintenance agreement continuable wah new owner. An ab- 
solute steal аг $70G0. Sally Dugan. РОВ 305, Faucett, MO 
64448, (816) 238-4346, 


WANTED: 4K 5-100 memory board to fI a hole in my ad- 
dress space. IMSAI preferred. Need not be faster than 450 ns. 
Scott Gavin. 728 Mildred Lane SE. Salem. OR 97306, [503] 
363-4262 evenings. 


FOR SALE: A brand-new 32K Commodore PET 200! wah 
external cassette and about 300 games and educational pro- 
grams, including Word Pro One. All manuals and instructions 
are inciuded, wth а copy of the PET rransactor. Asking 51300 
or мй! trade for a comparable Appie Il system. Send a SASE. 
Rickey Tom, 158 Mary Sr. Hamilton, Ontario, L8L 4V8 
Canada. 


WANTED: TRS-BO graphics and arcade-style games writen 
in Level 1 BASIC to swap. Send а game on cassette with your 
name and address and l'l return two different games on your 
cassette, Bruce Nagata, B902 Ravenna Ave. NE. Seattle, WA 
98115. 


FOR SALE: B-inch 32-hole hard-sector disks, pracwcally 
new, for $2.50 each. Beth Boston, POB 518. Cedarvilie. OH 
45314, (513) 766-5000. 


FOR SALE: Intertube il video terminal. Banery used to main- 
tain power to memory holding terminal characteristics such as 
data rare and party 5 bad. However, parameters can be set 
manually. Asking 5300. Kenneth Borroum, 15 Arsdale Terrace, 
East Orange. NJ 07018. 


FOR SALE: Interdata 7/16 | 6-bt TTL minicomputer with full 
documentation. 32K magnetic core memory, hardware 
mult/div, УО: video display and teletypewriter, high-speed 
cassette drives, front parrel, relay rack, and power supply, 
Emulates IBM 360/370 op codes. $2200. Bob Dittrich, 5601 
Neosho. St. Louis. MO 63109, (314) 351-3854 evenings. 


FOR SALE: More than 40 къзгъ of BYTE [1976-1979], Best 
offer. Will sell three weeks after fon ^d ts published or first 5 100 
takes all. George Colman, [67] 525-4031. 872-9087. 


FOR SALE: ELF ii 1802 rracroprocessor, expansion board. 
and much more. M. Garascla 350% Sylva Beach Rd.. Casewville, 
Mi 48725. 


FOR SALE: Tektronex 475 o'ctoscope; 52500. Tektronix 
549 storage оѕсћоѕсоре; 5850 Sound Technology | 700A 
distortion-measurement system, 1000. Barry Klein, 156576 
Pasadena Ave., Tustin. CA 92689, [714] B38-7559. 


WANTED: ! am a high school student interested in com- 
puter construction and experimentation. Due to limted funds. | 
would Ike information concermng used or discarded equip- 
ment and/or parts. If you have such, please send me your name 
and address with а hst of the equipment, Bob Olson, 5309 
Larkspur, Lisie. IL 60532. 


UNCLASSIFIED POLICY: 


Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTEfor inclusion in the 


FOR SALE: S-|00boards. ZPU 280 processor; $80. SMBH 2K 
monitor ROM/RAM serial/parallel; 5120. Three 16K RAM; $155 
each. TDL 80 by 24 video with 2K memory and keyboard: 
$145, Тагреі! disk interface and CP/M; $145. 270B-16 PROM 
and programmer; 565. Serial/parallel VO, 1K RAM, and 3K 
ROM: $45. Two B-inch Siemens disk drives; $285 each. 5-100 
mainframe with 8-inch cutouts and 15-A supply fer bus and 
drives; $145. Jon A. Batcheller. (A08) 662-2758. 


FOR SALE: NRI! digital-computer electronics course with 
Model 832 sligeal-electronic computer completed and working 
with expanded memory, schematics, extra boards and parts, 
TVOM, 63 texts, and [Tf training kits. Self-study program with 
tests and answers designed to teach a service technician wth 
no prior experience rhe fundamentals of Integrated circuttry. 
programming, and tracing signals through a computer. | have 
completed the course. Cost $980; wil! sell for 5400, Michael 
Kazigian, 101! Highiand St. Park dge. NJ 07656, (201) 
391-2952. 


FOR SALE: DEC 11/40 computer, 48K core, paper-tape 
reader/punch. and CR-| | card reader. All with manuals. Also, 
dual-cabinet UDC system. unfous cables and connectors, 
modules. and manuals. Everything ar part. L. King, R.R. | Box 
45AA. Seaford. DE 19973, (302) 629-6026. 


WANTED: TRS-80 Model | Level Il programs to swap or 
trade: games, home, and utilities. Send Asring of your programs 
along with name and address. Kurt Plowman, 918 Taliaferro 
Dr., Harrisonburg, VA 22801. 


NEC MONITORS: Canceled experiment—must sell two 
new NEC monitors in factory cartons. 1 2-inch color composite 
{NTSC}. List $490; will accept $300. 12-inch high-resolution 
RGB monitor. List $1095; will accept $650, Great value. Will 
U.P.S. to you if necessary. Mel Malinowski, 920 Los Robles 
Ave. Palo Alto, CA 94306, {415} 493-5374. 


WANTED: Apple H or Il or nenpherals and software for 
same. Need modem, EPROM programmer, ROMPLUS, coior 
monitor, Ramcard, Softcard, letter-quality printer, keypad, 
Votrax Type 'N Talk, or whatever. Software accepted only # 
original with complete original documentation. Am offering in 
trade a Panasonic PV | 500 programmable video recorder with 
low hours. VCR works fine; so should whatever you offer, 
Warren Michelsen, РОВ 2633. Page, AZ 86040. (602) 
645-2141. 


FOR SALE: 4K Level! TRS-80 Modell. Includes Space Saver 
System Desk, Games Pack /, BASIC instruction Course, and five 
other game programs on cassette. Also included are TRS-BO 
Graphics Book and introduction to Digital Etectronics, System is in 
excellent condition, Also included is BYTE from May 1981-7 
February 1982. 5600 or best offer. Sankyo Magnetic Card 
Transport; 575. Frank J. Marchese, 37 Crescent Dr.. Fairfieid, 
NJ 07006, (201) 227-4319. 


FOR SALE: Advanced Micro Devices AmSYS-B/B microcom- 
puter with 64K dynamic RAM, two 256K disk drives, power 
supply, cabinet, serial port for CRT. two parallel ports for printer, 
and four expansion slots. Software includes AMDOS8 [CP/M- 
compaubie) operating system. utilities. edtor. debugger. 
MACROS Assembler, Linker, Library Manager. AmSYS BASIC, 
and AmSYS FORTRAN. Brand new and unused, Three-month 
warranty. $4500 or best offer. Jahn Ehrman, Schola Can- 
torum, РОВ 845, Cupertino, СА 95014, |408} 996-8292. 


FOR SALE: Cashier—Apple's retatl-store-management soft- 
ware. Unused, with warranty. $175 or best offer. David 
Stodoisky. 504 South Feurth St. #5, DeKalb. IL 60115, 1815} 
756-7443. 


Unclassified Ads section. To be considered for publication, an advertisement must be non- 
commercial (individuals or bona fide computer clubs only), typed double-spaced on plain 
whitepaper, contain 75 wordsor fewer, and include complete name and address. This ser- 


vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTEIMcGraw-Hill, РОВ 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR SALE or TRADE: Tektronix 434 storage 
oscilloscope. 25 MHz dual trace with splK-screen bistable stor- 
age. New cost 54400; sell for $2800. Trade for CP/M-based sys- 
tem including disk drives, terminal, and smail pnnter. or a ter- 
minal with modem and a word-processing-type panter. Jahn 
Sonewald. 1302 Elm St.. Rolla. MO 65401. (314) 364-4360. 


FOR SALE: Altar 88006 computer system. 18-siot man- 

frame, heavy-duty power supply. 64K static, two disk-controller 

cards, dual 8-inch drive, pnnier-interface сага, Qume Sprint 

printer (lener-qualty 132-column], MITS turnkey module, Lear 

Siegler video-display terminal. software, and disks. $3850. Ted 
' Grose, (904] 377-5228 days, 376-5709 evenings. 


FOR SALE: Peachtree business software for Vector 
Graphic. $5000 value for 5 1000. MAGSAM Ill for Micropohs; 
$60. Formfeed tractor for Qume Sprint 3; $60. David Paden, 
5737 | lth Аме, S, Birmingham, AL 35222, (205) 595-6792. 


FOR SALE: Texas Instruments Stent 735 portabie terminal 
with modem. Excellent condition. Manual included, $575. 
Prefer local. Graham Barker, 16-11 Berdan Ave.. Fair Lawn, NJ 
07410, (201} 797-8953 evenings. 


FOR SALE: Heath H-8 wah 32K memory. H-8-2 three-port 
parallel interface. H-8-5 cassettes, BASIC, and other cassettes, 
5400, Also. Microsoft CP/M operating system for the Apple 11 
Pius with Micropro’s Wordstar. S450. Michael Bronisz. 4595 
Shisler Rd., Clarence, NY 14031. 


WANTED: Any information and/or manuals on rhe Dura 
Business Machine’s MACH-IO computer typewrtter. Ken 
Andersen, 2074 US. Hwy. | 2, Ethel, WA 98542. 


WILL SWAP: Software for the TRS-80 Model ill. Mode! i, ог 
Color Computer. Donald Russell. РОВ 253, Mansfeld, MA 
02048. 


BOMB 


FOR SALE: The first 16 issues of BYTE bound in two hand- 
some volumes. A true collector's tem. 5 1 25, shipping inciuded. 
Stephen Kleinlein, 2076 Brewer Ave.. Salt Lake City. UT 84121. 


FOR SALE: SDK-85 System Design Kit ustng the 8085 
microprocessor. Kn ts assembled, tested, and includes 5 V, 2 А 
power supply. Complete documentation, including lab manual. 
5300. Bob Schreiber, 341 2 Farthing Dr., Wheaton, MD 20906. 
(301) 622-2121. 


FOR SALE: Texas instruments personal-computer thermal 
pnnter РНР 1900. Brand new, used one roll of paper. $250 in- 
cludes shipping. Mark Wilson, PO8 23. West Cornwall, CT 
06796. 


SOL OWNERS: Do you haveany programs or information 
to trade? | have 50 programs to offer. Robert W. Heerdink, 500 
Redbud Dr., Forney, TX 75126. 


FOR SALE: ECT ТТ-100 $100 system whh 8080 processor 
and Processor Technology development system, inciuding 
МОМ, 3P--& CUTS I6KRA, апп GPM with ALS-B, SYM-1, 
TEXT-2, and CUTER ROMs. Also includes 24K static memory. 
keyboard. monitor, two cassette recorders, Extended BASIC, 
and all documentauon. S 1500 or best offer for complete system 
only. Don Shoeman. 294 Pool Rd.. Biddeford. ME 04005, 


FOR SALE: | am selling all my surplus parts and equipment, 
including 280. PIO, CTC. Shugart 800s. 5-100 boards. and 
many more. They аге ether new or mgood working сопомоп. 
Please write for more information, J. Young. 1120 East Algon- 
quin Rd. 2C. Schaumburg. IL 60195. 


FOR SALE: OS! Superboard |i with 4.5-A power supply. 
Radio Snack RF modulator. and enclosure. $250. Steve Gruei, 
535 Elmhurs Ave. Apt. 3. Delavan. Wi 53115. [414] 
728-9626. 


BYTE's Ongoing Monitor Box 


Article 4 Page Articie 


128 
146 
176 
210 


Marketplace 
Ringquest 


MA 0 لد‎ хал bw NJ == 


29 Beyond the Peaks of Visicalc 

40 Build the Microvox Text-to-Speech 
Synthesizer, Part 2: Software 

68 What Makes Business Programming Hard? 

80 Adapting Microcomputers to Wall Street 

96 Putting Real-World Interfaces to Work 

The State of Industrial Robotics 


Author(s] 
Bishop 


Ciarcia 
W/oodward 
Franz 
Barden 
Callahan 
Dickinson 
Mills 


The Case of the Purloined Object Code: Can 


It Be Solved? Part 2: Approaches to Software 


Protection 
224 
254 


Radio Shack Compiler BASIC 
User's Column: A BASIC and Pascal 


Stern 
Archer 


Pournelle 


291 


ji 


360 
380 
392 
400 
406 


447 
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Benchmark, Elegance, Apologies, and FORTH 
An Introduction to the Human Applications 
Standard Computer Interface, Part 1: Theory 
and Principles 

The Personal Computer as an Interface to a 
Corporate Management Information System 
Software Arts’ TK Solver 

Naming Your Software 

Wyse Technology's WY-100 Terminal 
Edu-W/are's Statistics 3.0 

Program Your Own Text Editor, Part 2: Install 
the Video-Display-Oriented Text Editor on 
Your System 

Systems Plus: FMS-80 


Rutkowski 


McBurney 
Williams 
Becker 
Haas 
Elliott 


Fobes 
Abbott 


FOR SALE: > Mint-Term Merlin wah Superdense graphics; 
5225. Morrow Discus 2D controller (brand new]. $250. Two 
IMSAi 4K RAM boards with software write-protect (4 MHz}, S65 
each. 6-siot IMSAI S-1OO motherboard with connectors; $17, 
4-slot same; 511. Nick Kollat, 405 idlewood Rd. Youngstown, 
OH 44515, [216] 799-1017 evenings. 


NEEDED: Circut-board cards for LA-30 DECwnrer | wil 
pay any reasonable cost for circuit cards. Robert Perlstein, 142 
Dumas Rd.. Cherry НЮ. NJ 08003. [609] 428-7282. 


FOR SALE: Altar Mode! 8800A computer with 16K 
memory plus many extras. including software Send SASE for 
more information. Lear Sieger Model ADM ЗА video terminal. 
$700. Centronics Model 730-3 printer; 5850. Complete 
package for 5 2000. Cynthia S. White, 26 Boswell Rd.. Reading. 
MA 01867, 1617) 944-0443. 


WANTED: Used Shugarn 80 IR disk dnves and usec! CRT 
Siegined Seiffert, 100 Seaview Ave., Monmouth Beach, NJ 
07750. 


FOR SALE: Complete NEC PC-8000 computer system for 
less than half price. іпсіџдеѕ 4 MHz Z80A processor, I/O expan- 
ston unt with 64K RAM plus 32K PROM, dual floppy-disk unit. 
video character display. letter-qualty Sptnwmer printer [never 
used}, software, all cables. and many supphes. Rare bargam at 
53800. Shawn Spilman, 262 Eħot SL. Natick. MA 01760 


FOR SALE: Heath H-14 pnnter fully assembled and opera: 
попа; $350. Michael Richardson, 10-03 Pheasant Hollow, 
Plamsboro, NJ 08536, (609) 799-8087 after 6 p.m. 


FOR SALE: BYTE January 1978 to May 1982; $100 U.S 
funds or $120 Canadian. Klobaud Microcompuuiq January 
1977 |# I} to Aprf 1982 [except 414). $125 U.S, or $150 Cana- 
dian. onComputing first four issues (1979-80). $8.50 US. or 
$10 Canadian. Ай т mint condition апа you pay shipping 
charges. Jacques Bias, 1698 9e Ave. Charny. Quebec. 
G6W 4H2 Canada. 


FOR SALE: Zenth/Heath H-89 32K RAM: 51700 H-11 
16-bt 32K DEC KDI i-HA processor, DEC PDP-1 1/03 compat- 
ble up to 60K, line clock, parallel interface, sertal тгхегѓасе, 
arthmetic стр. and H-27 dual 8-1nch floppy-disk drive: $4000 
H-19 video terminal, $900, Ti-BTO 150 cps bidrrectional printer 
pius stand; $1900. includes manufacturer's software, CP/M far 
H-89, and manuals. Henry Lee. 1290 6th Ave., New York, NY 
10104, (212) 581-8725 days. 


Pournelle Wins BOMB 

Our ever popular industry critic 
Jerry Pournelle has walked away | 
with the first place prize in the 
BOMB results for July. His User's 
Column entitled "Ada, MINCE, 
CP/M Utilities, Owerpriced Docu- 
mentation, and Analiza Il’ has 
netted Jerry the $100 bounty. Phil 
Lemmons and Roger Taylor share 


the second place award of $50 for 
the second part of their two-part 
article, "Upward Migration, Part 2: 
A Comparison of CP/M-86 and MS- 
DOS." Third place this month goes 
to Steve Leibson for the sixth and 


final part of his series, "Тһе 
Input/Output Primer, Part 6: Inter- 
rupts, Buffers, Grounds, and Signal 
Degradation." 


Inquiry No. Page No. 
1 47th STREET PHOTO 371 
2 800 SOFTWARE 259 
431 800 SOFTWARE 419 
3 A.S.T RESEARCH B9 
4 AB COMPUTERS 489 
5 ABW CORP. 470 
6 ACCESS UNLIMITED 497 
7 ADV.COMP.PROD. 508, 509 
B ADV.MICRO DIGITAL CORP. 28 
9 ADV.SYS.CONCEPTS 490 
10 AEGIS SYSTEMS 274 


= 


..9g9gu..59g98g. 


ALF PRODUCTS, INC. 56 

ALL SYSTEMS GO 492 

ALPHA BYTE COMP.PROD. 44, 45 
ALPHA BYTE COMP.PROD. 261 
ALSPA COMP.SYS. 49 

ALTOS COMP.SYS. 7B, 79 
AMDEK CORP. 334, 335 
AMER.SMALL BUSN.COMP. 359 
AMER.SQUARE COMP. 205 
AMERICAN MOTOR CORP. 327 7 
ANDERSON JACOBSON 433 
ANSWER IN COMPUTERS, THE 404 
APPARAT INC. 190 

APPLE COMPUTER INC. 115 
APPLEWARE, INC. 496 
APPLIED BUSN.CONCEPTS 494 
APPLIED CREATIVE TECH. 454 
ARCHIVE 397 

ARTIFICIAL INT'L.RESRCH. 488 
ASAP COMP.PROD.INC. 363 

ASC ASSOCIATES 486 
ASHTON-TATE 200, 201 

ASPEN SFTW.CO. 100 

ATARI 183 

AUDIO-LIGHT 267 

AUTOMATED EQUPMNT. B4 
AVOCET 122 

AV.T. ELECTRONICS 117 

B&B ELECTR. 484 

BASF 345 

BAUSCH & LOMB INSTR.SYS. 113 
BAUSCH & LOMB INSTR.SYS. 113 
BAY TECHNICAL ASSOC. 394 
BELL & HOWELL 388, 389 

BELL, JOHN ENGR. 483 

BISON PROD INC, 337 

BISON PROD INC. 337 

BISON PROD INC. 337 

BISON PROD INC. 337 

BISON PROD INC. 337 

BIT З COMP.CORP. 14 

BIZCOMP 76 

BLACKBEARD ASSOC. 484 

BMC INTERNATIONAL 339 
BORLAND LTD. 333 

BOTTOM LINE, THE 195 
BOWER-STEWART 486 

BPI SYSTEMS 91 

BRIDGE COMPUTER 269 
BRIDGE COMPUTER 494 

BYTE BOOKS 241 

BYTE BACK ISSUES 412 

BYTE PUBL. INC. 267 

BYTEK COMP. SYS. 466 
BYTEWRITER 50 

C-SYSTEMS 494 

C.S DINC. 370 

CALIF. DATA CORP. 486 

CALIF. DIGITAL 516, 517 
CALIF.MICRO COMP. 448 

CDR SYSTEMS 486 

CENTENNIAL SOFTWARE 154 
CHECK-MATE 204 
CHECKS.TO-GO 212 

CHIPS & DALE 488 

CHRISLIN INDUSTRIES 108 
CMC,INT'L. 174 

CMCANT L. 298 

COGITATE 464 

COLONIAL DATA SERV. 314 
COLUMBIA DATA PROD. 83 
COMDEC INC. 156 
COMMODORE BUSN.MACH. 51 
COMMUNICAL, INC. 142 
COMMUNICATION RESEARCH 295 
COMMUNICATIONS ELECTR. 491 
COMPONENTS EXPRESS 286 
COMPUADD 496 

COMPUCART 87 

COMPULINK CORP. 60 
COMPUPRO/GODBOUT 124, 125 


COMPUPRO/GODBOUT 126, 127 . 


Inquiry No. 
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COMPUSERVE 255 
COMPUSHACK 398, 399 
COMPUTER AGE 306 
COMPUTER CHANNEL 358 
COMPUTER DISCOUNT PROD. 469 
COMPUTER DYNAMICS 282 
COMPUTER EXCHANGE 378, 379 
COMPUTER INNOVATIONS 437 
COMP. LEARNING TREE 238 
COMPUTER MAIL ORDER 188, 189 
COMPUTER PLUS 460 
COMPUTER SHOPPER 394 
COMPUTER SHOPPER 496 
COMPUTER SPCLTIES. 228, 229 
COMPUTER WRHSE. 349 
COMPUTERTIME INC. 486 
COMPUTERWORLD INT'L 346, 347 
COMPUTING 236 

COMPUTROL INC. 494 
COMPUVIEW PROD.INC. 63 
CONCURRENT CORP. 222 
CONDOR COMP.CORP. 387 
CONSUMER COMP. 180, 181 
CONTEXT MANGMNT.SYS. 10 
CONTEXT MANGMNT.SYS. 11 
CONTROL DATA 143 

COSMIC COMP.UNLTD. 494 
CPU SHOP, THE 487 
CREATIVITY UNLTD. 4BB 
CROMEMCO CII, 1 

CROMEMCO 2 

CUSTOM COMP.TECH. 431 
CYBERNETICS INC. 99 

DATA EXCHANGE 488 

DATA GENERAL CS 203 

DATA MAIL 429 

DATA SOURCE SYS.CORP. 275 
DATA SYSTEMS MRKTG. 307 
DATA TECH INDUSTRIES 271 
DATA-ED 227 

DATA-LINE 370 

DATA-RITE INDUSTRIES 294 
DATASMITH 396 

DATASOUTH COMP.CORP. 88 
DATASOUTH COMP.CORP. 303 
DEALIN' ELECTR. 492 

DELTA PRODUCTS 342 

DIGITAL DIMENSIONS 258 
DIGITAL MARKETING 6 
DIGITAL MEDIA 484 

DIGITAL RESEARCH 119 
DIGITAL RESRCH. COMP. 485 
DISCOUNT SOFTWARE 252, 253 
DISK SUPPLY CO. 192 

DJR ASSOC. 357 

DOKAY COMP.PROD.INC. 493 
DRAKE, R.L. СО. 444 

DUAL SYS.CONTROL CORP. 54 
DYMARC IND. 429 

DYSAN CORP. 296, 297 

E&L INSTRUMENTS 214 
ECONOMY PERIPHERALS 486 
ECOSOFT 420 

EDGE MICROSYSTEMS 486 
EDUCATIONAL MICROCOMP. 488 
EDUCATIONAL MICROCOMP. 488 
EDUCATIONAL MICROCOMP. 488 
ELCOMP PUBLISHING INC. 245 
ELECTRONIC SYS.FURN. 120 
ELLIS COMPUTING 162 
EMERGING TECH.CONSLT. 106 
EMPIRICAL RESRCH GRP. 102 
ENERCOMP 353 

ENERCOMP 48B 

EPSON AMERICA 65, 66, 67 
ESSEX PUBLISHING 3B6 
EVOLUTIONARY ELECTR.INC. 450 
EXPOTEK 98 

FLOPPY DISKOUNTER 492 
FLOPPY DISKOUNTER 370 
FLOPPY DISK SERV.INC. 381 
FORMULA INT'L. 293 

FOURTH DIMENSION 182 

FOX & GELLER INC. 492 
FRANKLIN COMP.CORP. 280, 281 
FUJITA, RICHARD & ASSOC. 498 
G&G ENGINEERING 197 

G-H COMPUTER SYS. 486 
GENERAL SOFTWARE 377 
GENIE COMPUTER CORP. 75 
GENSTAR НЕ! SALES CO. 282 
GILTRONIX,INC. 498 
GLADSTONE ELECTRONICS 484 


Inquiry No. 


GTEK INC. 204 

H&E COMPUTRONICS 393 
HAYES MICROCOMP.PROD. 59 
HEATH COMPANY 328, 329 
HEWITTS COMPUTER SHOP 504 
HEWLETT-PACKARD 232, 233 
HEWLETT-PACKARD 232, 233 
HEWLETT-PACKARD 232, 233 
HEWLETT-PACKARD 232, 233 
HEWLETT-PACKARD 232, 233 
HILTON HOTEL CORP. 331 
1.B.C. 19 

|.В.С. 19 

IBM 144, 145 

IMS INTERNATIONAL 53 

IMSAI 266 

INDEPENDENT BUS.SYS. INC 460 
INSIGHT ENTERPRISES 490 
INSTITUTE-SCITF.ANALYSIS 464 
INT'L.NORTH STAR USERS 494 
INTEC 492 

INTEGRAL DATA SYS. 301 
INTEGRAND 242 

INTELLIGENT ARTEFACTS 429 
INTELLIGENT ARTEFACTS 429 
INTERACTIVE MICROWRE. 420 
INTERACTIVE STRUCT. 185 
INTERTEC DATA SYS. 27 
INTEX SYSTEMS 62 

IPEX INT'L. 464 

ISA CO.LTD. 277? 

ISE 141 

ITHACA INTERSYSTEMS B 
J.C.SYSTEMS 432 

JADE COMP.PROD. 505 

JADE COMP.PROD. 506, 507 
JAMECO ELECTR. 518, 519 
JDR MICRODEVICES 512, 513 
JDR MICORDEVICES 514, 515 
JIM-PAK 503 

JRT SYSTEMS 69 
KENSINGTON MICROWARE 163 
KNOWLOGY 160 
LABORATORY COMP.SYS. 490 
LABORATORY MICROSYS. 484 
LANIER BUSN.PROD. 81 
LEADING EDGE PROD. CIII 
LNW RESEARCH 149 
LOGICAL DEVICES 396 
LOMAS DATA PRODUCTS 403 
LYBEN COMP.SYS. 464 

LYBEN COMP. SYS. 486 

LYBEN COMP.SYS. 490 

LYBEN COMP.SYS. 494 
MACROTECH INT'L. 73 
MAILCOMP INC. 365 
MANNESMANN TALLY 279 
MARCEY,INC. 369 

MARTIN MARIETTA CORP. 417 
MARYMAC INDUSTRIES 431 
MC NEILL 444 

MOGRAW-HILL CONTN.EDU.CTR 413 
MCGRAW-HILL CLASSIFIED 417 
MEDIA DISTRIBUTING 262 
MEMOREX MEDIA PROD. 257 
MEMORY MERCHANT 311 
MEMOTECH 170 

MERIDIAN 270 

МЕ.) ENTERPRISES INC 308 
MICRO AGE COMP.STORE 231 
MICRO BUSINESS WORLD 343 
MICRO COMP.SERV.CTR. 431 
MICRO CONTROL SYS. 383 


- MICRO DEVELOPMENTS 453 


MICRO INK 490 

MICRO MANAGEMENT SYS. 415 
MICRO MIDWEST 384, 3B5 
MICRO MINT 425 

MICRO SCI 43 

MICRO TECHNOLOGY 498 
MICRO WEST 302 

MICRO WORKS, THE 130 
MICROCOMP.BUSN.IND. 223 
MICRODYNAMICS 4B4 
MICROHOUSE 12, 13 
MICROMAIL 198 
MICROPERIPH.CORP,THE 370 ` 
MICROSOFT (CPD) 264, 265 
MICROSOFT (СРО) 215 
MICROSTUF, INC. 103 
MICROTECH EXPORTS 260 
MILLER MICROCOMP.SERV. 234 
MINI COMP.SUPPLIERS 202 


To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 


our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company. 
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MONARCHY ENG.INC. 464 
MORROW DESIGNS 172, 173 
MOUNTAIN VIEW PRESS 405 
MPC PERIPHERALS 161 

MPI 15 

MTI SYSTEMS CORP. 123 
MULLEN COMP. PROD. 101 
MUSYS 284 

N.W.S. INC. 492 

NAP CONSUMER ELECTR.CORP. 283 
NARRAGANSETT SFTW. 282 
NAT'LIINTEGRATED SFTW. 86 
NATIONAL SECURITY AGENCY 105 
NEBS 429 

NEC INFORMATION SYS. 21 
NEC INFORMATION SYS. 249 
NETRONICS 152, 495 

NETWORK CONSULTING CORP. 104 
NEW GENERATION SYS. 154 
NEW GENERATION SYS. 496 
NORSOFT CONSULT. 498 
NORTH HILLS CORP. 494 
NORTH HILLS CORP. 496 
NORTH STAR COMPUTERS 72 
NOVATION 321 

NRI SCHOOLS ELECTR. DIV. 401 
OASIS SYSTEMS 290 

OKIDATA CORP. 373 

OMEGA SALES 340, 341 

OMNI RESOURCES 165 
OPTIMAL TECHNOLOGY 422 
ORANGE MICRO 225 

ORANGE MICRO 276 | 
OREAD TECH 370 

ORION INSTRUMENTS 490 
ORYX SOFTWARE 409 

OWENS ASSOC. 70, 71, 196 
PACIFIC COMP BRK. 216 
PACIFIC EXCHANGES 484, 488, 
492, 496, 498 

PALOMAR COMP.EQUIP. 510, 511 
PAN AMERICAN ELEC INC. 435 
PANASONIC 94, 95 

PC? 112 

PEACHTREE SOFTWARE 272, 273 
PERCOM DATA 7 
PERIPHERALS UNLTD. 187 
PERIPHEX INC. 82 

PERSONAL SYS.TECHN. 251 
PHASE ONE SYS.INC. 391 
PICKLES & TROUT 338 

PION INC. 430 

POPULAR COMPUTING 289 
PRACTICAL PERIPH. 16, 17 
PRINCETON GRAPHIC SYS. 159 
PRIORITY ONE 61 

PRIORITY ONE 520, 521 
PRIORITY ONE 522, 523 
PRIORITY ONE 524 

PRO MICRO SYS. 282 
PROCESSOR INTERFACES INC. 484 
PROGRAMMERS SFTWRE EX. 178 
PROMPTDOC, INC. 97 
PROMPTDOC, INC. 121 
PROTOSYS 364 

PURCHASING AGENT,THE 58 
QT/GOLDEN WEST 502 
QUADRAM CORP. 285 
QUADRAM CORP. 322, 323 
QUALITY SOFTWARE 219 
QUANTECKNA 213 

QUASAR COMPANY 57 
QUENTIN RESEARCH INC. 317 
QUEST ELECTR. 499 

QUEST RESEARCH INC. 494 
QUICK TAX 90 

R.T.l. RESEARCH TECH. 309 
R.W.ELECTRONICS 278 

RACET COMPUTES 191 

RADIO SHACK CIV 

RANA SYSTEMS 24, 25 
RANDOM HOUSE 148 

RCA SOLID STATE 407 

RCE 300 

RED BARON COMP PROD. 220, 221 
RICKER DATA 498 
ROUSE-WOODSTOCK 498 

S C DIGITAL 433 

S-100 INC. 461 

SAFT PORTABLE BATTERY B5 
SAGE COMP. TECH. 325 
SATURN SYSTEMS INC. 437 
SAVVY MARKTG.INT'L. 207 
SCION CORP. 5 

SCOTTSDALE SYSTEMS 268 
SEATTLE COMP PRODS 350, 351 
SEIKOSHA CORP. 199 
SENECA ELECTRONICS 206 
SIERRA DATA SCIENCES 352 
SIGMATEK 498 

SINCLAIR RESEARCH 167, 168, 169 
SINGLE SOURCE SOLUTIONS 464 
SLUDER 411 

SOFTECH MICROSYS. 107 
SOFTECH MICROSYS. 109 
SOFTECH MICROSYS. 110 
SOFTECH MICROSYS. 111 
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Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
355 SOFTWARE DISTR. 361 374 SUPERSOFT 133 392 TRANSNET CORP. 433 
356 SOFTWARE STORE 282 375 SUPERSOFT 135 393 TRISTAR DATA SYS. 292 
357 SOFTWARE TOOLWORKS 430 376 SYBEX 157 * TRW DEFENSE SYS. 421 
358 SOFTWAREHOUSE, THE 458 377 SYNCOM SYSTEMS 26 394 TSK ELECTR.CORP. 55 
447 SOFTWEST PROD. 498 380 TARBELL ELECTR. 449 398 U.S. EXCHANGE 282 

" SOLID STATE SALES 92 436 TAYCO 438 399 U.S. EXCHANGE 496 
359 SONICS MICRO SYS. 217 443 TECH DATA 496 395 U.S. MICRO SALES 500 
360 SONY CORP.OF AMERICA 239 381 TECMAR INC. 247 396 U.S. MICRO SALES 501 
362 SOUTHCOAST COMP.SYS. 370 382 TECMAR INC. 355 397 U.S. ROBOTICS 140 
361 SOUTHCOAST COMP.SYS. 492 * TEKTRONIX INC. 47 , 400 UNITED SFTW.CO.,THE 179 
363 SOUTHCOAST COMP.SYS. 496 383 TELECON SYSTEMS 484 “ UNIV OF RHODE ISLAND 417 
365 SPRINGER-VERLAG 74 384 TELETEK 93 420 VECTRIX 46 
366 SSM MICRO COMP. PROD. 230 385 TELEVIDEO INC. 208, 209 401 VERBATIM CORP. 23 
367 STANDARD SFTW.CORP. 211 387 TERMINALS TERRIFIC 194 402 VICTOR BUSN.MACH. 263 
368 STATIC MEMORY SYS. 375 388 TEXAS COMP.SYS. 367 403 VIDEX 9 
369 STROBE 151 389 TEXAS INSTRUMENTS 155 * VISICORP INC. 304, 305 
370 SUNNY INT'L. 500 390 TEXAS INSTRUMENTS 319 437 VISTA 469 
371 SUNTRONICS 288 438 THINKERS SOFT 92 404 VISTA COMPUTER CO. 77 
372 SUPERSOFT 129 391 THREE M COMPANY 193 405 VISUAL TECH,INC. 287 
373 SUPERSOFT 131 = TINNEY,RBT.GRAPHICS 427 * VR DATA 435 
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406 VYNET CORP. 437 
407 WARN ELECTRONICS 490 
* WARNER ROBINS AFB 417 
408 WASHINGTON COMP.SERV. 481 
409 WEST STAR MICRO 256 
411 WESTICO INC. 235 
412 WESTINGHOUSEIUGHTING DIV. 423 
* WHITESMITHS LTD. 243 
413 WINCHENDON GAP.,THE 490 
414 WINTEK CORP. 492 
415 WINTERHALTER & ASSOC. 435 
449 WOOLF SOFTWARE 469 
416 WRITE WRITER,INC. 175 
417 WW COMPONENT SUPPLY 153 
96 XITEN 395 
439 YORK 10 COMPUTERWARE 490 
433 ZWEIG ASSOC. 377 


*Correspond directly with company. 


National Advertising Sales Representatives: 


Northeast (617) 444-3946 

ME, NH, VT, MA, CT, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 
Eastern Canada 


Hajar Associates 
280 Hliliside Ave. 
Needham Helghts, MA 02194 


Mid Atlantic (201) 744-7744 
NY, NYC, NJ, PA 


Hajar Assoclates 
321 Broad St. 
Red Bank, NJ 07701 


Southeast (305) 628-3525 
NC, SC, GA, FL, AL, MS, TN, 
KY, LA 


Hajar Assoclates 
Diplomat Bidg. 

5400 Diplomat Circie 
Suite 205 

Orlando, FL 32810 


Midwest (312) 966-0160 
MN, WI, MI, IA, IL, IN, OH, 
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THE LEADING EDGE IN PRINTERS 


ONE GREAT LINE. ONE GREAT WARRANTY. 


Finally, there's one full family of printers that covers every business or word processing application— 
all from С. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
All backed by a full years warranty from Leading Edge. {Try that on any other line of printers.) 


THE PROS. 


The Prowriters: business printers—and more. The more” is a dot-matrix process with more dots. It gives you denser. 
correspondence quality copy las opposed to business quality copy. which looks like a bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: 5ame as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 
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THE STAR. 


The Starwriter F-10. In short (ог more precisely, in a sleek 6” high, 30-pound unit), it gives you тоге 
qf just about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality 
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing. 
It plugs into almost any micro on the market, serial or parallel. 


IHE MASTER. 


The Printmaster F-10. Does all the same good stuff as che Starwriter except, at 55 cps, the Master does it faster. 
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Distributed Exclusively by Leading Edge Products, Inc.. 225 Turnpike Street, Canton, Massachusetts 02021. 
Call: toll-free 1-800-343-6633: or in Massachusetts call collect (617) 828-8150 Telex 951-624. 
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Radio Shack Presents Two New Printers 
With Great Graphics At Breakthrough Prices 


NEW 39900 


DMP-100 Dot-Matrix Printer ne — 
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Unmatched Versatility and Value 


These new Radio Shack printers give you quality 
printing and impressive graphics. They're ideal for 
home or business use. And because each has both 
serial and parallel interfaces, you can use them with 
virtually any desktop computer! 


Print Dot-Addressable Graphics Fast! 


The DMP-100 Dot-Matrix Printer has a bit-image mode 
for high-density graphics. You can even get black and 
white hard copy of TRS-809 Color Computer screen 
displays ‘with our optional screen print program). The 
DMP-100 prints 50 characters per second—faster 
than ever at this low price. You get 80 (or 40 
double-width) upper and lower case 5 x 7 dot-matrix 
alphanumerics on an 8" line, with underline capability. 
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` The biggest name їп tittle computers” 
А DIVISION OF TANDY CORPORATION 


Circle 331 on inquiry card. 


Color Graphics at an Unprecedented Price! 


The CGP-115 Color Graphics Printer measures only 
215/16 x 81/4 x 81/2” —yet it’s a "full-size" performer. 
You can create beautiful graphics (from charts to 
computer-generated “dcodles’’) in four colors—red, 
blue, green and black—plus print alphanumerics. 
Special built-in commands simplify drawing and 
plotting. Print 40 or 80 characters per line at 12 
characters per second. And you can print from one to 
80 characters per line in the graphics mode in any size. 


See Them Today! 


Stop by your nearest Radio Shack store, Computer 
Center or participating dealer—where you can find a 
complete selection of dot-matrix and letter-quality 
printers and multi-pen plotters. 


Send me your free TRS-80 Computer Catalog. E 


Mail To: Radio Snack, Dept. 83-A-157 
300 One Tandy Center, Fort Worth, TX 76102 


NAME 
ADDRESS : 
CITY ESTA EAD 
Retail prices may vary at individual stores and dealers. 


